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SWTPC announces first dual 
minifloppy kit under $1 , 
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Now SWTPC offers complete best-buy computer systu ^ 

dual minifloppy, $500 video terminal/ monitor, $395 4K computer. 




$995 MF-68 Dual Minifloppy 

You need dual drives to get full benefits 
from a minifloppy. So we waited to offer a 
floppy until we could give you a dependa- 
ble dual system at the right price. 

The MF-68 is a complete top-quality 
minifloppy for your SWTPC Computer. The 
kit has controller, chassis, cover, power 
supply, cables, assembly instructions, two 
highly reliable Shugart drives, and a 
diskette with the Floppy Disk Operating 
System (FDOS) and disk BASIC. (A floppy 
is no better than its operating system, and 
the MF-68 has one of the best available.) 
An optional $850 MF-6X kit expands the 
system to four drives. 




$500 Terminal/ Monitor 

The CT-64 terminal kit offers these 
premium features: 64-character lines, 
upper/ lower case letters, switchable con 
trol character printing, word highlighting, 
full cursor control, 110-1200 Baud serial 
interface, and many others. Separately 
the CT-64 is $325, the 12 MHz CT-VM 
monitor $175. 



Enclosed is: 

$1,990 for the full system shown above 

(MF-68 Minifloppy, CT-64 Terminal with 
CT-VM Monitor). 

$995 for the Dual Minifloppy 

$325 for the CT-64 Terminal 

$175 for the CT-VM Monitor 

$395 for the 4K 6800 Computer 



Name- 
City 



$250 for the PR -40 Line Printer 
$79.50 for AC -30 Cassette Interface 
Additional 4K memory boards at $100 
Additional 8K memory boards at $250 

Or BAC # Exp. Date_ 

. Or MC # Exp. Date. 



Address. 
State 



Zip- 




$395 4K 6800 Computer 

The SWTPC 6800 comes complete with 
4K memory, serial interface, power supply, 
chassis, famous Motorola MIKBUG® 
mini-operating system in read-only 
memory (ROM), and the most complete 
documentation with any computer kit. Our 
growing software library includes 4K and 
8K BASIC (cassettes $4.95 and $9.95; 
paper tape $10.00 and $20.00). Extra 
memory, $100/4K or $250/8K. 

Other SWTPC peripherals include 
$250 PR-40 Alphanumeric Line Printer 
(40 characters/line, 5x7 dot matrix, 
75 line/minute speed, compatible with 
our 6800 computer and MITS/IMSAI); 
$79.50 AC-30 Cassette Interface System 
(writes/ reads Kansas City standard tapes, 
controls two recorders, usable with other 
computers); and other peripherals now 
and to come. 
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The roots of our floppy family 



1143M controller* LSI technology • IK buffer 





Dual head 



50 pin LSI interface 
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1149M Multi])urpose 

Cabinet assembly. 

Rack or table mounted. 



New 143M disk drive. Two-sided recording. 
Single/double density. LSI Multifunction. 



Our host adaptors 



CalComp's got it all together for you. A total 
floppy family. Any way you want it . . .single products 
or the total package. In every case you get true 
multifunction, LSI technology, high MTBF and low 
MTTR reliability, compatibility and multiple 
interfaces. 

And that's not all. Field-proven double density 
— now one or two-sided. And our new 1143M 
controller along with three host adaptors. 

With CalComp it's all there. Choice. Flexibility. 
Everything you need for all or part of a total 
memory subsystem. Plus CalComp's worldwide 
service to support our family. We've delivered 
50,000 drives— why not add your application 
requirements to our growing family. 

Just call us or use the coupon. We'd like to tell 
you more about our family. 
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California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
(7141 821-2011 

Please send me your free Floppy Family information kit. 

I am interested My needs are immediate 
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UBLISHER'S 
REMARKS 



Wayne Green 

The Atlanta Hamfest/ 
Computerfest drew a lot 
larger crowd than last year. 
There were over 150 
booths, and the largest 
Sunday attendance I've ever 
seen . . . still, there were not 
as many newcomers to com- 
puting as might be hoped. 
Those who did come had a 
good time . . . and 1 suspect 
that most of the computer 
hobbyists from the South- 
east did come. 



Computerfests 



There seems to be grow- 
ing evidence that the num- 
ber of computer hobbyists 
is leveling off ... as I pre- 
dicted. It makes sense if you 
step back and think about it 
for a while. Unfortunately 
most of the people in the 
industry are wrapped up 
with their day-to-day prob- 
lems and haven't given a lot 
of thought to the long run 
situation. 

The computer hobby is 
particularly demanding . . . 
it requires time, money, 
intelligence, a pioneering 
spirit, and a willingness to 
overcome formidable obsta- 
cles. Right off the top I 
think those prerequisites are 
enough to put a lid on the 
hobby growth. Just as a 
measure of comparison, 
when I look at the ease with 
which people can get a ham 
license and then note how 
few people have the stamina 
to overcome even that lowly 
barrier, I am not encouraged 
to imagine millions enduring 
the rigors of computer 
acquaintance on much more 
than a superficial level . . . 
perhaps we can agree to call 
a superficial or diletante 
approach "personal com- 
puting" as opposed to 
hobby computing. 

The Cleveland Computer- 
fest was well organized. 
There were about fifty 
exhibits and enough people 
passing through to keep 
things humming. It was in 
no way jammed, and atten- 
dance was not substantially 
improved over last year. 
Kilobaud was there, as was 
Interface. Byte was quite 
noticeably not there, lead- 
ing many people to ask us if 
they are in trouble or just 
not further interested in 
supporting the hobbyists. 
They didn't bother to 
support the Atlanta com- 
puterfest either! 



How Can We Get 
More Hobbyists? 

There are a number of 
people who feel that articles 
such as are being published 
in Personal Computing, 
ROM, and even Creative 
Computing will get people 
interested in hobby com- 
puting. I'm not convinced 
of this, nor have I been able 
to find any computer store 
owners who see this work- 
ing. The reports I'm getting 
are that interest in these 
non-specific magazines is 
not intense and they are 
cutting back their bulk 
orders for their stores. 

I suspect that if we could 
provide the simple basic 
information people need to 



get started in computing 
that we would have a lot 
more enthusiasts. When I 
look over the articles being 
submitted to Kilobaud for 
publication I realize how 
difficult it is for newcomers 
to even get an inkling of 
what is going on. 

For instance . . . just 
about all of us have seen or 
heard about the Cromemco 
Dazzler, but how many of 
us understand how it works 
or just what it can do? A 
recently submitted article 
involved a program for plot- 
ting on the unit. This was a 
wonderful opportunity for 
the author to do a thorough 
job of covering the Dazzler 
for us. Instead, I got the 
feeling when trying to read 
the article that I had walked 
in on the middle of the 
course. Nothing made much 
sense. It undoubtedly would 
be fine for someone already 
familiar with the Dazzler, 
but it left me high and dry. 

I've been trying to get 
someone to write an article 
on the Dazzler . . . how it 
works . . . what it can do 
. . . when we would use it 
. . . what programs we need 
for it and how to write 
them. I've seen it do Life 
games and some pretty pat- 
terns. Is that all it's good 
for? Apple and ISC also 
have some color graphics 
which could stand some rev- 
elation too. 



The COMPUTERMANIA 
Concept 



In addition to making it 
easier for people who get 



interested enough in com- 
puters to try and learn via a 
magazine, we do need to 
think in terms of attracting 
a lot more people to com- 
puting. This is the basic 
concept of COMPUTER- 
MANIA. I don't know 
whether this is going to 
work or not, but it is worth 
a big try. 

COMPUTERMANIA is 
an exposition of microcom- 
puters with the advertising 
and promotion aimed at the 
general public rather than 
just the current hobbyists. 
So far we have seen com- 
puterfests promoted almost 
entirely within the hobby 
... in the hobby magazines. 
With COMPUTERMANIA, 
in addition to posters with 
pre-registration coupons in 
every computer store in the 
country and in every ham 
store in the East, plus in as 
many colleges and universi- 
ties in the East as can be 
managed, there will be ads 
in Time, Newsweek, 
Business Week, Boston, The 
New Englander , etc. 

The blitz radio and tele- 
vision advertising technique 
has worked well for movies 
and is worth a try for an 
exhibition. Plans are being 
made for a couple of thou- 
sand spot announcements 
during the week before the 
show — saturation advertis- 
ing. 

If this all works and we 
are able to bring people out 
to see microcomputers in 
large numbers, the next step 
is to do our best to commu- 
nicate with these people . . . 
not lose them by sticking to 
computer buzzword put- 



Here are some photos of the Atlanta Computerfest taken by Barry Mittan of Objective 
Design, Inc. With about 7,000 attending and 150 booths of exhibits, it was a crowded 
show. 
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Objective Design, Inc. 



Atlanta Microcomputerist Hobby Club. 




Harry Garland . . . ask to see 
the insides of the Z-2 at 
COMPUTER MA NIA . 



offs. 

Hobbyists can help a lot 
with this project. In addi- 
tion to getting to see the 
latest in what's available at 
the exposition, they can try 
to act as interpreters be- 
tween the public and manu- 
facturers who just can't 
communicate. We just might 
end up with a lot more 
hobbyists in the long run 
. . . and the more of us there 
are the more equipment and 
programs we'll all have. We 
have nothing whatever to 
gain from keeping com- 
puting exclusive. 



Cassette Programs 



As we move closer to 
spawning a lot of programs 
on cassettes to help make 
our little computers do 
things, we keep running into 
problems which call for 
standardization. It would 
make our lives a lot simpler 
if there were one cassette 
standard . . . one BASIC . . . 
a standardized system of 
I/O addresses . . . etc. 

The concept, as I explain 
it to non-computer people, 
is this: You can compare a 
computer with a high fideli- 



Almost all of us wish we had a Cromemco Dazzler. But that 
isn't all Cromemco and its president Harry Garland are up 
to. You'll be reading more and seeing the Z-2 microcom- 
puter system. Here's Harry showing the super heavy-duty 
power supply he's building into the Z-2 system. The case is 
built more like a Mosler safe than a computer, with the 
intention of keeping the RFI inside the box instead of 
raising the devil with television and radio reception. 

Harry showed hpw every wire coming out was filtered. 
Even more impressive was the new Cromemco motherboard 
used in the Z-2 system . . . it has 50 of the 100 lines on top 
of the board and the other 50 on the bottom, with wide 
ground islands between each line of the bus. This helps 
keep noise down on the system, and reduces the RFI too. 
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Here's Michael Stone, the director of marketing for Imsai. 
The newly announced megabyte memory system has 
shaken up the market . . . and focused more attention on 
the rapidly dropping prices of massive memories. 



ty system - without pro- 
gram material it doesn't do 
anything. A hi-fi requires 
phonograph records with 
music, speech, sounds, etc., 
on them before you have 
any result. The same goes 
for computers - without 
programs they do nothing. 
It is my intention to turn 
out the programs to enable 
computers to be usable . . . 
to have them for sale 
through computer stores in 
hundreds and then in thou- 
sands. 

What kinds of programs 
will be sold? In addition to 
such obvious ones as busi- 
ness programs for payroll, 
inventory, accounts receiv- 
able, mailing lists, etc., (and 
there will be all types of 
each of these), there will be 
programs to teach every 
course which is available in 
school . . . from simple addi- 
tion to decyphering hiero- 
glyphics. There'll be pro- 
grams for handling most 
math situations, for lawyers, 
real estate people, dentists, 
etc. There is virtually no 
end to the number of pro- 
grams we can sell. 



a day. That 
A best-selling 
a best-selling 



Where will they all come 
from? With a 20% royalty 
going back to the program- 
mer who writes the pro- 
grams being sold, the answer 
is they will come from any- 
one interested in making a 
lot of money. With 50,000 
computer stores selling an 
average of 100 programs a 
day ... at an average of $5 
each, this means royalty 
payments on the order of 
$3.3 million 
could be low. 
program, like 
book, could make a pro- 
grammer independently 
wealthy. There may be a lot 
of competition there. 

But what about boot- 
legging? It's possible, to be 
sure . . . but between setting 
a relatively low price on 
each program . . . supplying 
good documentation with it 
. . . and copyright, it should 
not be a serious problem. 
You've probably noted that 
even though cassettes and 
cassette recorders are ubiq- 
uitous, record sales have not 
been seriously hurt. Most 

continued on page 21 
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EDIT OR' S 

REMARKS 



Surplus from the 
Biggies 



Many of those among 
our ranks are professional 
computer types as well as 
hobbyists. Most of you 
falling into that category 
work for large (and some- 
times not-so-large) com- 
puter and peripheral manu- 
facturers. Let's discuss for a 
moment a shameful situa- 
tion which exists within 
most of these companies . . . 
the wasteful disposal of 
surplus and obsolete equip- 
ment. It's shameful because 
in most cases this equip- 
ment is sold to junk dealers 
by the pound! 

There is, of course, a 
very good reason why com- 
panies choose to dispose of 
equipment in this manner. 
They want to insure that it 
doesn't get reconditioned 
and sold again ... in com- 
petition with their new 
products. In spite of this 
reasoning (which is per- 
fectly valid) there must be a 
way for the hobbyists to 
take advantage of the situa- 
tion and get in on some of 
the good buys. I'm not 



John Craig 

going to be offering any 
solutions here because I've 
never done it. But, I would 
like very much to hear from 
those who have checked 
into the situation to see if 
there isn't some way for 
clubs or individuals to pur- 
chase some of these goodies. 
The goodies I'm talking 
about range from complete 
computers down to surplus 
PC boards. Now, getting 
hold of PC boards to rob 
the ICs and discrete com- 
ponents isn't something that 
appeals to me . . . but rob- 
bing them of IC sockets is 
another thing! I probably 
have a 5 to 10 year supply 
of wire-wrap sockets lying 
around my shop simply 
because I used to work for a 
minicomputer manufacturer 
who threw an enormous 
quantity (50-gallon drums 
full) of wire-wrapped boards 
away at one time . . .and 
invited the employees to 
help themselves. As a matter 
of fact, they always had 
50-gallon drums filled with 
surplus PC boards! One time 
they did a run of wire-wrap 
prototyping boards which 
had a slight flaw. There 
were more of those thrown 
away than all the interested 



THE 
HEATHKIT 

FORUM 



Why all the excitement 
about the Heath Company's 
computer kits? It's been 
going on for over two years 
now. The Micro-8 Computer 
User Group Newsletter 
dated August 28, 1975 has a 
page-two item: "Wouldn't it 



Charles Floto 

be neat to know what 
Heathkit has on the boards. 
Word around the Bay Area 
was that Heathkit engineers 
were making the rounds of 
the semiconductor manufac- 
turers recently looking at 
microprocessors. " 



scavengers could even carry 
off! 

The sockets and the PC 
boards are just minor 
examples of the thousands 
of dollars worth of equip- 
ment disposed of monthly 
by companies all over the 
country. Why don't you get 
busy, as a club project (or 
individual), and approach 
these companies and see if 
there is something that can 
be worked out as far as your 
getting a chance to bid on 
this equipment along with 
those junk dealers? And, 
like I said before, let us 
know what kind of ob- 
stacles (and success) you 
encounter. 



Advertising? 



Carl Warren wrote an 
article (which appeared in 
KB#6) describing a billing 
system he developed. 
Shortly after it was pub- 
lished he received an offer 
from a company to put him 
under contract to do similar 
software development 
(small business programs). 
That wasn't his objective in 
writing the article . . . but it 
sure starts you to thinking, 
doesn't it? 



NCC 



From all the reports I've 
received the recent National 
Computer Conference 



Part of the answer is 
suggested by a letter I re- 
cently received from New 
Jersey. Philip J. Bird says: 
"Having been a Heathkit 
buff for some 7 or 8 years, I 
have frequently suggested 
to them that I was inter- 
ested in home computer 
kits." 

And from Utah William 
D. Bradley writes: "I have 
used Heath gear for many 
years in hobby, industry 
and government work areas. 
It has been considerably 
improved in capabilities 
since 1950 when I built my 
first kits." (Anyone out 
there been building Heath- 
kits longer than that?) 



(NCC) in Dallas had a lot of 
interesting things to see and 
people to meet. I only wish 
I could have made it. I want 
to extend a special thanks 
to the Personal Computing 
Committee for inviting me 
to speak and to the Con- 
ference Committee for the 
invitation to their get- 
together. I certainly hope 
the invitations will be 
renewed next year because I 
will definitely be in 
Anaheim. See you there! 



Miscellaneous 



Red Stolle, and his wife 
Sue, live on a boat down in 
the Carribean. During a 
recent trip around the U.S. 
they stopped in for a visit 
which I enjoyed very much. 
Red hasn't bought his 
system yet, and the main 
purpose behind the tour was 
to check out all the com- 
puter stores and manufac- 
turers from here to kingdom 
come in an attempt to reach 
a decision. He's got an inter- 
esting "problem" because 
he lives in a 12 V dc 
environment. He can't just 
take that computer home 
and plug it in like most of 
us can (apparently the 
marinas down there aren't 
quite as sophisticated as 
those in the U.S.). Before 
going home he decided on, 
and purchased, a KIM-1 and 
an Intersil Intercept Jr. 
(Another one of those lucky 
retirees who have computers 
as a hobby!) 



Apparently a lot of 
hobbyists share the attitude 
of a professional in elec- 
tronics and data processing, 
Florida's Michael A. 
Francis: "I have held off on 
any microprocessor develop- 
ment for my personal use 
until Heath makes the big 
introduction." He con- 
tinues: "I have been build- 
ing, using, fixing and recom- 
mending Heath since 1955. 
And, I will be building one 
of Heath's first micro kits 
with its peripherals if my 
wife authorizes the expendi- 
tures . . ." 

The long-awaited official 



continued on page 19 




Introducing four new memory boards 
to the Micro-Computer community. 



Features of these new boards include: 
16 or 32K RAM memory • Phantom line 
V^ALTAIR/IMSAI bus compatible • ROM lockout 
Fully assembled, burned in and tested • Guaranteed for one year 
On board refresh; no wait states • Write protect, full or partial board 

MIL spec boards • Factory prime chips • Guaranteed delivery schedule 
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M100/16 $485.00 
M100/32 $885.00 




(516)585-1606 
TWX 510-228-1097 



with parity $560.00 
with parity $990.00 

comp 

SYSTEMS. INC 



4175 VETERANS HIGHWAY 
RONKONKOMA. NY 11779 
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A computer retailers' 
association you say. Who 
needs it? What would it do? 
Why discuss it here? First 
things first. Who need it 
most are the over three 
hundred foresighted persons 
who have waded, perhaps 
jumped, into the virtually 
uncharted waters of owning 
and operating a computer 
store. 

The phenomenal growth 
in the number of computer 
stores has, not surprisingly, 
paralleled the growth in the 
microcomputer industry as 
a whole. Consider that the 
first computer store opened 
in July, 1975. The best 
estimates I've heard (they're 
not good enough to be 
called statistics) indicate 
that as of June 1, 1977, 
there were three hundred 
and six computer stores. 
That means that, on the 
average, one store has 
opened every 2.32 days 
during the past two years. 

The proliferation of com- 
puter clubs is a testament to 
the fact that the microcom- 
puter end user has found it 
necessary to associate with 
others for guidance, help 
and, at times, comfort. To 
make an analogy, the store 
owners need a national 
association in the same way 
that you need a club. 

So why do you care 
about a store owners' asso- 
ciation? Unless you own a 
store yourself, you probably 
don't. But remember, you 
can't buy a microcomputer, 
peripherals, magazines or 
service from a club. You 
need a computer store, and 
you don't want to drive two 
hundred and fifty miles to 
find one. Well, if the growth 
rate continues, you may just 
have to drive around the 
block. Of course, a national 



Ken Widelitz 
Attorney at Law 

association of computer 
store owners in and of itself 
will not be the most signifi- 
cant factor in realizing the 
dream of a computer store 
around the block. However, 
it can help existing stores 
stay healthy and give you 
better service, make it easier 
for new stores to come into 
being and help you avoid 
getting burned by a 
fly-by-night or otherwise 
incompetent operation. 



Services to Store Owners 

Let's examine some of 
the things a computer re- 
tailers' association could do. 
If you were thinking about 
opening a computer store, 
the first thing you should be 
asking is "How much 
money can I make from it?" 
Right now the universal 
answer is "Who knows?" 
Oh, sure, if you know a 
computer store owner, he 
might tell you how much he 
made in his first three 
months or, if he is an old- 
timer, the first year. That 
doesn't tell you very much. 
More important, you can't 
take that to the bank when 
you want financing for your 
store. Even if you've been in 
operation for a year, loan 
officers want to know how 
the industry is doing as a 
whole. They want to see 
industry ratios for profita- 
bility, sales, margins, inven- 
tory turnover, etc. I know 
from firsthand experience. 
My XYL (wife in ham lingo) 
is a loan officer. She is as 
conservative as any loan 
officer. She is also the chan- 
cellor of the exchequer in 
our house. Let me tell you, 
after the hassles I had to go 
through with her to get 



funds for my Imsai, I 
wouldn't want to think 
about what it would take to 
get a loan from her. 

Anyway, a national asso- 
ciation could compile 
industry ratios. It would be 
done on a confidential basis 
so the store down the street 
wouldn't know exactly how 
you were doing, but you 
would know how you 
stacked up against the 
industry. That would help 
you tell if you were spend- 
ing too much on advertising, 
or weren't turning your 
inventory over fast enough, 
etc. 

The association would 
certainly draft a code of 
ethics and set standards of 
competency and service for 
members. Stores meeting 
this requirement would be 
certified and receive a 
plaque which would be 
prominently displayed. 
Potential customers would 
look for the certificate. 
Perhaps manufacturers and 
wholesalers would demand 
it. 

The association would 
have a newsletter which 
might act as the "billboard" 
of the industry, keeping 
track of hot-selling prod- 
ucts. The newsletter might 
also highlight industry 
developments, new market- 
ing techniques or expense- 
saving tips. 

It is possible that the 
national association could 
provide centralized ware- 
housing for high-priced 
items. I am not talking 
about a buying consortium 
per se, but rather a limited 
inventory assistance opera- 
tion. For example, an inven- 
tory of three Diablo printers 
is about all most stores can 
afford to carry. I have been 
told the lag time on new 
orders runs four to six 
months for such items. 
What if you, the customer, 
are fourth in line. You wait 
or the store owner loses the 
sale. If you are a business 
customer, the store owner 
might lose the sale of the 
whole system. If the store 
owner has access to a cen- 
tral warehouse, when he 
experiences an unusual 
number of orders in a given 
week or month, he could 
draw from the warehouse, 
save the sale and make de- 



livery in a few days rather 
than many months. What's 
the cost? Virtually nothing! 
The store owner merely has 
his inventory investment in 
the warehouse rather than 
in the stockroom. Ware- 
house costs, labor and 
shipping could be met out 
of savings realized in quan- 
tity purchases by the associ- 
ation. In the realm of a pure 
buying consortium, it might 
be useful in the capital 
investment area, i.e., display 
racks and other store fix- 
tures. 

Perhaps you want to 
finance or lease a computer. 
Some stores have financing 
and lease plans available, 
but you pay a very high 
interest rate. A national 
association could possibly 
negotiate a package with a 
major financing institution 
and get more favorable 
terms because of the volume 
involved. 

One thing a national 
association could do which 
no individual store or even a 
chain of franchises could 
afford to do is lobby. In the 
area of legislative advocacy, 
the interests of store owners 
are usually going to coincide 
with the interests of every- 
one involved in the in- 
dustry. I'll be getting into 
the legislative problems 
facing the industry in a 
future Forum, but I'm sure 
many of you are currently 
familiar with the proposed 
Right to Privacy bill and its 
dampening effects on per- 
sonal computing. Look at 
the Goldwater interview in 
the May /June Personal 
Computing. The Right to 
Privacy bill would affect the 
microcomputer industry 
before the industry has had 
a chance to make much 
impact on society at all. In 
the years to come, I'll bet 
we see legislation proposed 
which will be directly aimed 
at controlling personal com- 
puters in some way or 
another. 

Computer store owners 
need liability, casualty, 
health, life and workman's 
compensation insurance. An 
association could make 
group rates available. It is 
also possible that an associa- 
tion could make a deal for 
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BASIC 

FORUM 



Several items are before 
the Forum this month. First 
we want to thank the 
readers of Kilobaud who 
have contributed to BASIC 
Forum in the last few 
months. We are making 
every effort to insert your 
material in our column. 
Also, a word to those of 
you who have not written 
to BASIC Forum. The 
original purpose of this 
column was to provide a 
means for users of BASIC to 
share ideas — both on an 
individual-to-individual basis 
and an individual-to-mass 
readership through Kilo- 
baud. 

There are countless 
books that instruct in the 
BASIC language. We want 
BASIC Forum to be more 
than that. It should provide 
a mechanism for sharing 
experiences and problems 
with BASIC. We do not 
want to see it serve strictly a 
one-way tutorial function. 
In an effort to stimulate 
some reader participation, 
we have included this 
month a problem to solve 
using BASIC - more about 
this later. 



Tarbell Comments 



Two letters arrived re- 
cently that we want to 
consider. The first comes 
from Don Tarbell of Tarbell 
Cassette fame. It seems that 
Don has been on the look- 
out for some revisions in 
BASIC. Let's have a look at 
his comments: "I have been 
keeping an eye on the 
BASIC Forum, and have 
decided it's time to put in 
my two cents' worth. I've 
been interested in the prob- 
lem, because I'd like to 
program in a higher-level 
language, and think BASIC 
is nice, except: 

1. You can't use alpha- 



John Arnold/ Dick Whipple 

numeric labels, making the 
programs hard to read and 
debug. 

2. Only the first two char- 
acters of variable names are 
usually used by the inter- 
preter or compiler, which 
also makes it difficult to use 
meaningful names. 

3. Often, there is no good 
way to save and load alpha- 
numeric data, which is 
especially useful for 
business applications. 

4. The lack of local and 
global variable names makes 
it difficult to use subrou- 
tines from a library. 

There are other items, 
but most have already been 
mentioned in the Forum. It 
is possible to make an inter- 
preter or compiler that 
corrects for the above prob- 
lems, and yet will still run 
programs written for Mits 
and other common BASICs. 

Enclosed is a request for 
quotes (RFQ) on an inter- 
preter of this type. I've sent 
it out to several companies 
and individuals, with no 
positive responses. 

I would also be inter- 
ested in an interpreter with 
the same features, except 
without the high math of 
BASIC, such as the trig 
functions, logs, etc. This 
would be a good package 
for very small business 
systems. I am presently 
starting to write an inter- 
preter for this language, but 
don't know if I'll have 
enough time to complete it, 
since I'm pretty busy. 

I agree that a language is 
much better if it lends itself 
to programming in a more 
structured format, and I 
think that these additional 
features will allow that. 
Actually, the only tricky 
part of writing an inter- 
preter for this language is 
retaining good editing 
features. Note that since the 
BASIC language is left 
essentially intact, the 
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''popular momentum 
should act in its favor. 

Please print the RFQ so 
that any of your readers 
who are interested can 
respond." 

Tarbell Electronics 

20620 S. Leapwood Ave. 

Suite P 

Carson CA 90746 



Request For Quotes 

Gentlemen: 

I would like a quote 
from you, which would 
state the price and delivery 
time of an interpreter with 
the characteristics listed 
below: 

1 . The interpreter would 
run on an 8080 micropro- 
cessor-based system. 

2. The language recog- 
nized by Mits Altair BASIC 
8K 4.0 would be a subset of 
this language, and there 
would be no conflicts 
(within reason) with their 
advanced versions (12K, 
DISC). 

3. All input/output 
would be performed 
through a monitor, which 
could be either separate or a 
part of the load module. 

4. An ASSIGN state- 
ment would be added, 
which would assign I/O 
functions to I/O devices. 

5. Alphanumeric labels 
would be allowed instead of 
line numbers, or line num- 
bers could be used, or no 
labels could be used. This 
would require a small 
change in the manner in 
which the interpreter would 
recognize immediate execu- 
tion commands as opposed 
to program text. I would 
also require slightly differ- 
ent editing facilities. 

6. Variable and array 
names could be of any 
length up to 16 characters. 
Where there were conflicts 
with imbedded key words, 
the key word would have 
precedence. The intent 
would be to execute the 
statement so that Altair 
BASIC statements would be 
handled properly. 

7. Allow the saving onto 
Tarbell Cassette of the 
BASIC program or any 
array (string or numeric), 
and the loading back in of 



the program or array. 

8. Provide a command 
to append new program text 
to the present program text 
from cassette. 

9. Since there might be a 
label conflict or a variable 
name conflict after using 
the facility in #8 above, a 
BLOCK statement would be 
required to separate blocks 
that have independent var- 
iable names and labels. 

10. So that BLOCKS 
could be used as subrou- 
tines, GOSUBS should be 
able to have dummy var- 
iables as arguments. 

1 1 . The interpreter 
should occupy no more 
than 16K bytes of memory, 
and preferably less than 
12K bytes." 

Our impression is that 
creation of such a language 
would be a rather ambitious 
project. Specifications 5 and 
6 above would seem to offer 
the greatest difficulty. In 
fact, a BASIC compiler 
rather than a simple inter- 
preter would probably be 
required. Although the lan- 
guage enhancements would 
be welcomed by ex- 
perienced programmers, we 
doubt that the average user 
of BASIC would be much 
helped. Again we arrive at 
the problem mentioned by 
Richard Blumenfeld in the 
August issue should 

BASIC necessarily range too 
far from its intended 
purpose as a language for 
beginning programmers? 



Beginner's Hints 

Another note comes 
from George Haller who 
you remember was the first 
contributor to BASIC 
Forum, and who, in fact, 
had the original idea for the 
column. George has another 
suggestion which we like. 
He wants to see a 'Hints or 
Tips to Beginners" section 
in the BASIC Forum. He 
sends along two program- 
ming ideas to get things 
started (see Examples 1 and 

2). 

The semicolon is the key 
to the use of a FOR-NEXT 
loop to print multiple 
dashes. It suppresses the 

continued on page 1 7 
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Timesharing BASIC 

Available from 

Altair 



Altair Timesharing 
BASIC for microcomputers 
is a unique and dynamic 
package with powerful capa- 
bilities that challenge a field 
dominated by larger, more 
costly computers. 

Altair Timesharing 
BASIC and Altair Time- 
sharing Disk BASIC are 
magnified versions of the 
powerful and efficient 
Altair Extended BASIC. 
Each version includes in- 
creased capabilities to 
accommodate as many as 
eight different programs 
running simultaneously and 
independently within the 
system. 

Input and output are 
interrupt driven and fully 
buffered to provide virtually 
instantaneous keyboard 
response even when the 
system supports the maxi- 
mum number of users. The 
output buffers empty more 
quickly than they are filled, 
thus it will appear the CPU 
is dedicated to each individ- 
ual terminal. 

Operating within a highly 
efficient round-robin 
system, the CPU suspends 
operation of a job currently 
being executed, stores the 
address of the next instruc- 
tion and moves to the next 
job. Each job is served a 
hundred millisecond slice of 
its program. 

Established as a Fixed 
Partition System, each job is 
confined to a unique area of 
memory. Users may then 
access only their individual 
jobs, not the system or 
other jobs. This protects 
jobs from alteration or 
destruction. 

A variety of input 
devices can be linked to 
Altair Timesharing BASIC 
and Altair Timesharing Disk 
BASIC. This flexibility 



permits the use of CRTs for 
high-speed data manipula- 
tions, Teletypes and hard 
copy terminals when hard 
copy output is required. 

Altair Timesharing Disk 
BASIC provides rapid load- 
ing and program retrieval 
since all programs reside on 
a floppy disk. Read and 
modify passwords may be 
specified for program fixes 
to limit access by other 
users. 

Altair Timesharing 
BASIC can be loaded from 
paper tape or audio cassette. 
Programs may be stored for 
later use on paper tape. 

A single Altair 8800b 
loaded with either version 
of Timesharing BASIC can 
be utilized by several 
students performing inde- 
pendent operations. One 
student practices program 
development, another 
makes use of Timesharing 
BASIC'S extensive diag- 
nostics to debug a program 
while several other students 
calculate complicated equa- 
tions. All program activity 
occurs simultaneously with 



sharing System is a valuable 
visual tool to assist in the 
instruction of science, math 
and engineering classes and 
as an introduction to the 
various aspects of computer 
technology to solve real 
world problems. 

Contact MITS, Inc., 
2450 Alamo S.E., Albuquer- 
que NM 87106. 



Low Cost X-Y 
Plotters 



Sylvanhills Lab an- 
nounces the availability of 
8 08 0- based software to 
control their series of 
plotters. This enables the 
microcomputer to act as the 
controller for the plotter 



Inc., 4926 Travis, Houston 
TX 77002. 

Plotters are shipped com- 
pletely assembled and 
tested, but require the pur- 
chaser to mount them on 
his drawing surface and do 
the interconnection 
between the control PC 
boards and his computer. 
Requires an 8-bit parallel 
I/O port and 5 and 24 volt 
power sources. 

Applications include 
architectural, mechanical, 
and schematic drawing; PC 
board artwork; positioning 
of small objects; computer 
generated art; games; and 
many others. Sizes available 
are 11 x 17 ($750), 17 x 22 
($895) and 22 x 34 
($1200). Sylvanhills Lab, 
Inc., #1 Sylvanway, Box 
239, Strafford MO 65757. 






www 
* - ♦ 


»». 4* ■ 

mnwv 


♦•<-IMHIHtt» MWt,« 





Heathkit Tri-Output Power Supply. 




Software Plotter Control. 



response 



no discernable 
delay. 

Computer-oriented 
education need not be 
limited to programming 
classes. An Altair Time- 



and requires about 2K of 
memory. The software 
format is such that it may 
be used in conjunction with 
application routines avail- 
able from Micro-Visions 



New Power Supply 
From Heath 



Heath Company has 
released a new Tri-Output 
Experimenter's Power 
Supply. The IP-2718 has 
three floating outputs that 
can be connected in any 
combination for a wide 
variety of output voltage 
and current capability. A 
single, fixed 5 V dc at 1.5 A 
and two variable to 20 V 
dc at 0.5 A outputs should 
prove adequate for most 
experimental applications. 

All outputs are short- 
circuit proof with current 
limiting and can be operated 
independently, in series or 
in parallel. A switchable 
front panel meter monitors 
all outputs. 
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The IP-27 1 8 is also avail- 
able in a fully-assembled 
version, the SP-2718. They 
are mail-order priced at 
$79.95 and $140 respec- 
tively. Write Heath Com- 
pany, Dept. 350-24, Benton 
Harbor MI 49022. 



Custom Computer 
Front Panel 



The Computer Mart of 
New Jersey announced a 
custom front panel for the 
SOL and Imsai at the 
Trenton computer festival. 

The user sends in a draw- 
ing or an idea (which their 
artists work on) or simply a 
name, and they use standard 
lettering. A photographic 
negative of the total front 
panel is then made and 
inserted into the machine 
over a light background 
(white is most effective). 
The panel cost is $ 1 5. 

Advertising Department, 
Computer Mart of New 
Jersey, 501 Route 27, Iselin 
NJ 08830. 



Computalker Announced 



Computalker Consultants 
announces the Model CT-1 
Speech Synthesizer, the first 
microcomputer plug-in 
speech synthesizer board 
capable of truly high quality 
speech output. 

The Model CT-1 
optimizes the trade-off 
between low data rate 
speech and directly digitized 
speech. Low data rate 
speech relies on canned 
definitions for the sound of 
each phoeme, which pro- 
duces mechanical sounding 
speech. Digitized speech, 
while remaining faithful to 
the original sound, requires 
10K to 20K bytes per 
second of storage and is 
inflexible to phonetic 
manipulation. 

With the Computalker 
Model CT-1, the sounds are 
defined in real time under 
software control. 
Parameters which represent 
the phonetic structure of 
human speech are trans- 



mitted to the CT-1 at a rate 
of 500 to 900 bytes per 
second, depending on the 
data compression tech- 
niques used. This allows the 
production of highly intelli- 
gible and quite natural 
sounding speech output. 
Voice characteristics and 
language or dialect varia- 
tions are retained in the 
output. 

The Computalker Model 
CT-1 can also be operated in 
a low data rate mode using 
phoneme definitions con- 
tained in the CSR1 Syn- 
thesis-by-Rule software 
package. The Computalker 
speech synthesis system, 
used in this way, has the 
advantage that the software 
driver can easily be mod- 
ified to keep the naturalness 
and intelligibility of the 



Byte Shop Mail-Order 
Catalog 



The Byte Shopper is a 
new catalog designed to 
present the world of per- 
sonal computing to the 
public. The catalog features 
complete descriptions of 
microcomputer systems that 
can meet the needs of the 
hobbyist or businessman. 

It is also an introductory 
text to personal computing, 
providing simple expla- 
nations of computer buzz- 
words and graphic visual- 
izations of how micro- 
computers work and where 
they can be useful. 

The Byte Shopper is 
informative reading with 
superb graphics on IT x 



to an overall computing 
system. Several typical 
systems are pictured and 
discussed in detail. Over 50 
manufacturers are repre- 
sented with pictures of near- 
ly all products discussed, 
providing an effective access 
to the broad range of per- 
sonal computers, periph- 
erals, accessories and intro- 
ductory texts. A price sheet 
is included. From Byte 
Shops, PO Box 28106, 
Tempe AZ 85282. 




Speech Synthesizer Board. 



New Disk Operating 
System OS-65D 



OS-65D is a complete 
operating system for all 
disk-based Ohio Scientific 
computer systems. The 
OS-65D includes DOS, 8K 
BASIC, Assembler, Editor, 
Extended Debugger, and a 
Disassembler. 

By use of overlays, the 
complete system never 
occupies more than 12K of 
memory, yielding high per- 
formance on small systems 
(16 to 20K total memory). 

All modules of the 
system utilize a sophisti- 
cated I/O distribution 
system where any of seven 
input devices and any com- 
bination of eight output 
devices can be serviced. 
Standard I/O supported by 



speech output up to date 
with the constantly evolving 
state of the art of rule 
governed speech. 

The Model CT-1 is a 
factory assembled and 
tested board, 5tt" x 10", 
which occupies a single slot 
on the Hobbyist Standard 
Altair bus. It requires a 
block of 16 output loca- 
tions, one byte (8 bits) 
each, relocatable to any hex 
boundary via on on-board 
selector switch. Power re- 
quirements are +8 V unreg. 
(or +5 V reg.) at 170 mA 
typ., 250 mA max, and ±16 
V unreg. (or ±12 V reg) at 
85 mA typ. 

The CT-1 Speech Synthe- 
sizer sells for $395 and the 
CSR1 Syn the sis- by-Rule 
software package is $35 
from Computalker Con- 
sultants, P.O. Box 1951, 
Santa Monica CA 90406. 




Byte Shopper Catalog. 



14" pages and a glossary of 
common terms for easy 
reference. The guide inte- 
grates manufacturer's specs 
with a down to earth dis- 
cussion of how to use each 
product and how it relates 



OS-65D includes a serial 
port, video display, serial 
and parallel keyboards, 
cassette I/O, disk I/O, and a 
parallel line printer port. 

OS-65D has extremely 
powerful disk file capa- 



bilities. The system supports 
single and dual drives with a 
variable sector length DOS. 
OS-65D allows sequential, 
random access, and indexed 
sequential disk files in con- 
junction with BASIC pro- 
grams as well as program 
linkage. N number of disk 
files can be open simulta- 
neously with mixed sector 
lengths. 

OS-65D is now being 
supplied as standard on all 
disk-based Ohio Scientific 
systems and is available to 
existing owners at modest 
cost. Ohio Scientific, Hiram 
OH 44234. 



Altair Minidisk 
from Mits 






The miniaturization of 
mass storage is just one of 
the exciting features of the 
new Altair Minidisk System. 
Designed to work with the 
Altair microcomputers, the 
Minidisk has a storage 
capacity of over 7 IK bytes 
per diskette with an access 
time of less than three 
seconds. 

Altair Minidisk BASIC 
resides in the lower 20K of 
Altair 8800b memory 
(lower 12K in the Altair 
680b) and provides the disk 
utilization routines. Mini- 
disk BASIC includes the 
standard functions of 8K 
BASIC plus many extra file 
maintenance procedures 
that significantly increase 
programming power. The 
software driver for the Mini- 
disk Read/Write functions is 
based on the hard sectoring 
format, which simplifies 
system configuration. 

The Altair 8800b com- 
puter interacts with the 
Minidisk Drive through two 
Minidisk Controller Cards 
that plug into the Altair 
bus. The Altair 680b uses a 
single board controller. All 
control, status and data I/O 
signals are handled through 
I/O ports dedicated to the 
Minidisk Controller. To 
insure maximum life of the 
drive motor, a timer in the 
Controller turns the system 
off if the Minidisk is not 
accessed for five seconds. 

The Minidisk Drive Case 
contains a disk drive, power 
supply, line buffers and 



addressing circuitry. The 
drive address is switch selec- 
table. The selected address 
is displayed on the front 
panel for easy identifica- 
tion. Write protect is also a 
standard feature on the 
drive. MITS, Inc., 2450 
Alamo S.E., Albuquerque 
NM 87106. 



or intermediate sockets may 
be used for soldering or 
wire-wrapping. 

Two independent bus 
systems are provided for 
voltage and ground on both 
sides of the board. In addi- 
tion, the component side 
contains 14 individual buses 
running the full length of 




OK's Universal PC Board. 



Universal PC Board 



Model H-PCB-1 is the 
first in a new series of top 
quality PC boards for the 
serious amateur. The 4 x 4.5 
x 1/16 inch board is made 
of glass coated EPOXY 
Laminate and features sol- 
der coated 1 oz. copper 
pads. In addition, the board 
has a 22/22 two-sided edge 
connector. 

The component side 
contains 76 two-hole pads 
that can accommodate any 
DIP size from 6-40 pins, as 
well as discrete components. 
Components may be sol- 
dered directly to the board, 



the board for complete 
wiring flexibility. Available 
for $4.99 from O.K. 
Machine and Tool Corp., 
3455 Conner Street, Bronx 
NY 10475. 



Vector 1 + 



The Vector 1+, ideal for 
business applications, has 
provisions to incorporate a 
Shugart mini-floppy or an 
exact equivalent. Starting at 
$389 you get an 18-slot, 
fully shielded motherboard, 
Altair bus, 6 connectors, a 
power supply 18 A, 8 V; 
2.5A±16V. A whisper fan 




Vector 1+ Accepts Mini-Floppy. 



and a power supply card to 
modify the Shugart drive 
are included. 

An 8080-based CPU 
board with 8-levei vectored 
interrupts, a real time clock, 
and a board with IK of 
RAM and room for 2K of 
PROM designed for an I/O 
board of your choice is also 
available. 

In addition, the unit 
requires an I/O board and a 
terminal or video board, 
keyboard and a monitor. 
Vector Graphic Inc., 790 
Hampshire Road A-B, West- 
lake Village CA 91361. 



A Computer That Thinks 
in BASIC 



Ohio Scientific's new 
Model 500 CPU board can 
be used as a standalone 
computer or as the CPU in a 
larger system. The board 
accepts 8K of ROM, 4K of 
RAM, 750 bytes of PROM, 
and ACIA based serial port, 
a 6502 processor, and full 
buffering for expansion. 

The Model 500 is avail- 
able completely assembled 
with 8K BASIC in ROM for 
$298. By simply adding a 
terminal and power supply, 
the user has a complete 
system which will accept up 
to 200 lines of BASIC 
program without expansion. 
The Model 500 is soft- 
ware and hardware com- 
patible with Ohio 
Scientific's 400 kits and 
Challenger products, thus 
allowing expansion to a 
large system. 

The board is available 
enclosed with power supply 
as the Model 500-1 and is 
available in an eight slot 
Challenger case as the Model 
500-8. Ohio Scientific, 
Hiram OH 44234. 



Vocal Input to Computer 



A new system com- 
patible with all Altair bus 
computers to provide voice 
input and control, replacing 
keyboards in many in- 
stances, has been announced 
by Heuristics, a Los Altos, 

continued on page 47 
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Ill BOOKS 



Microprocessor Basics 

Edited by Michael S. 

Elphick 

Hayden Book 

Company 

Rochelle Park NJ 

07662, $9.95 



My first question when I 
sat down to write this 
review was whether Micro- 
processor Basics was even 
aimed at the hobbyist 
market. The title would 
seem to imply that it is, but 
since the book is a collec- 
tion of reprints from Elec- 
tronic Design Magazine I 
felt the question deserved 
close consideration. My con- 
clusion is that the book is 
not for everyone (but then, 
what book is?). It should be 
of great interest to those 
hobbyists who home brew 
their systems and those 
involved in building micro- 
processor-based controllers. 
Since the articles are re- 
prints from Electronic 
Design most (if not all) were 
written for design engineers 
and, therefore, should be of 
interest to hobbyist de- 
signers. 

The book is divided into 
nine chapters, with six of 
them devoted to particular 
microprocessors and de- 
sign/interface considera- 
tions. The 8080 and 6800 
are running neck and neck 
— both have five articles in 
their respective chapters. 
The lead article for both 
chapters is an overview of 
the 8080 and 6800 written 
by engineering managers 
from Intel and Motorola. 
The 8080 section also con- 
tained such articles as 
"Boosting Bit-Manipulation 
Capability, " "Speeding 
Microprocessor Responses," 
"Running Microprocessor 
Software," and "Designing a 



Microprocessor Analyzer.' 

The 6800 chapter con- 
tains selections such as 
"Assembly Language for 
Microprocessors,' 'A 
Universal Test System," 
"Microprocessor-Based Data 
Aquisition," and "Con- 
trolling Programmable 
Instruments." From those 
two lists you can see that 
substantial portions of the 
two chapters are devoted to 
industrial applications. 

The first section, entitled 
"Getting Started with 
Microprocessors," contains 
five introductory articles, 
including "Addressing 
Modes for Microprocessors" 
by Dr. Lance Leventhal, 
who has written several 
articles for Kilobaud. Once 
again, these articles are 
directed toward the in- 
dustrial/commercial design 
engineer. In a nutshell, the 
section deals with the hard- 
ware and software available 
to the designer (evaluation 
kits, development systems, 
and assemblers). 

Other microprocessors 
covered include the Fair- 
child F8, the National Semi- 
conductor PACE, and the 
National Semiconductor 
IMP-16 chip set. The final 
chapter is a catch-all en- 
titled "Some Recent Micro- 
processors," and covers the 
Signetics 2650, RCA 
Cosmac 1802, and Intersil 
6100 micros. 

Surprisingly, nothing was 
included on the MOS Tech- 
nology KIM-1 board since it 
is one of the most popular 
evaluation/controller boards 
around (there have been 
several thousand sold). 
Another shortcoming is the 
absence of any articles on 
the Zilog Z-80. 

I think the book will be a 
worthwhile addition to my 
library of references. If it 
had an index, it would be 



even more valuable; but 
since most chapters deal 
with specific micropro- 
cessors perhaps that isn't a 
major point. 

Russell Lauffer 
Los Angeles CA 



SC/MP Microprocessor 

Applications Handbook 

National Semiconductor 

Corporation 

2900 Semiconductor 

Drive 

Santa Clara CA 95051 

159 pages, 

October 1976 



After an introduction 
and 15-page review of the 
SC/MP, this handbook 
describes eight applications 
in detail — 14 if you include 
variations. The applications 
include: electronic combina- 
tion locks, handling analog- 
to-digital converters, per- 
forming a D/A conversion 
using the SC/MP and a 
comparator and an A/D 
converter, keyboard 
scanners, a display generator 
for the Burroughs Self-Scan, 
a cassette recorder interface 
to the SC/MP (40 bytes/ 
second), and a Seiko printer 
interface (handling 13 
columns of numerica data 
and 3 columns of special 
symbols). 

The 14 applications are 
given in great detail, in- 
cluding the programs. 

There are 5 appendices: 
Clock Considerations for 
SC/MP, Address Assign- 
ments and Decoding 
Methods, SC/MP Interrupt 
System, Math Routines, 
Implementing Program 
Delays For SC/MP. 

The book is well- 
illustrated (62) with block 
diagrams, circuit diagrams, 
flowcharts and six tables. 

It is assumed that the 
reader is familiar with three 
other publications: 1. The 
3 3- page User's Manual, 
which is very clear, assumes 
only a basic knowledge of 
computers and provides one 
applications example. 2. 
The 61 -page Technical 
Description, the same com- 
ments apply. 3. The 103- 
page Programming and 
Assembler Manual, which is 
very clear and assumes 



almost no prior knowledge. 
Although this book is 
not light reading, I heartily 
recommend it to anyone 
who has a Scamp. Inciden- 
tally, the book is written for 
the first version of the 
SC/MP, but would also be 
useful to someone who has 
the second version. The first 
version uses PMOS tech- 
nology and requires two 
power supply voltages; the 
second version is faster, 
using NMOS technology, 
and requires only one. The 
architecture and instruction 
sets are identical. 

Doug Penrod 
Santa Barbara CA 



Basic BASIC 

An Introduction to 

Computer Programming 

in BASIC Language 

James S. Coan 

Hayden Book Co., 

1970 



This book appears in- 
tended for the person who 
wants to seriously study 
computer programming in 
BASIC and at the same time 
learn some interesting 
mathematical concepts. It is 
written in the form of a 
textbook and could, in fact, 
be used for that purpose in 
a computer programming 
course. Each chapter con- 
tains numerous program- 
ming examples, a summary, 
and a set of problems to 
work out. The problem sets 
contain both easy and 
challenging programs with 
answers to the even-num- 
bered exercises. 

Enough B A SIC is 
presented in the first few 
pages to allow the reader to 
develop his first program. 
Of course, access to a com- 
puter running BASIC is 
important. Only in this way 
will it be possible to test 
your programs for correct- 
ness. Program planning is 
emphasized with the use of 
flowcharting. By the end of 
the second chapter, the 
reader has been introduced 
to the PRINT, READ- 
DATA, LET, REM, and IF 
statements. 

Chapter three introduces 
the concept of looping and 

continued on page 18 
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Single Voltage A-to-D 

I read with interest the 
article "Only Five Senses 
(March '77) by Mark 
Borgerson. I think his is the 
least expensive and the most 
effective analog to digital 
conversion technique I've 
ever seen yet. However, I 
have always been reluctant 
to use any device that re- 
quires a dual-polarity power 
supply. That was one of the 
major reasons why I chose 
the M6800 as my processor. 

I don't know much 
about operational amplifiers 
but as I see it from the 
circuit pictured in the 
article, Mark uses the 741 
op amp as an integrator 
whose output voltage is, as I 
recall from my school days, 
always negatively propor- 
tional to the integral of the 
input voltage (or Vq = -1 /RC 
/ V m dt). I can see why he 
uses negative input voltage 
because a negatively going 
step at the input from zero 
to -4.7 volts will produce a 
positively going ramp from 
zero to +4.7 volts at the 
output. 

I have a question: 
Wouldn't it be possible to 
use one of the newer quad 
op amp integrated circuits 
(such as 3900 or 324) which 
can be operated from a 
single-polarity power 
supply, connect the 
inverting (or minus) input 
of one of the op amps to +5 
V (through Rj and R2), and 
use one of the three remain- 
ing op amps as an inverter? 
And, since most A/D appli- 
cations require only one 
voltage channel, what about 
connecting one more op 
amp as a comparator? Thus, 
we would reduce the IC 
package count to one, 
dispose of the zener diode, 
and get by with a single 
power supply. Any com- 
ments? 

Gustav R. Jindra 
San Francisco CA 



Reply From Mark Borgerson 

Dear John, 

I read Gustav's letter 
with some interest and in 
the hope that this letter can 
make your next deadline, 
I'm sending you a quick 
(but hopefully reasonable 
and accurate) response. I 
won't have the time to try 
out any of my proposals on 
the breadboard for several 
weeks, but I hope one of 



a 5 volt supply you can only 
generate a linear ramp up to 
about 3.8 volts. Limiting 
the ramp to a 2.5 volt swing 
should provide a good input 
range and a nice round num- 
ber to work with in the 
computer. The other prob- 
lem with the single-supply 
approach is the one Gustav 
has noted — the ramp will 
start at a positive value and 
decrease in a linear fashion. 
This is no problem to the 
computer — you just mon- 
itor the input bits to see 
when the ramp becomes less 
than the input. The com- 
parator output will change 
states at this point. The 
problem you face here is 
setting the positive voltage 
level at which the ramp 
starts. To do this you need 
two resistors across the 5 
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your other readers will get a 
chance to try them out. 

In answer to Gustav's 
question about the possi- 
bility of using a single 
power supply and a type 
324 op amp all I can say is 
to try it and see if you can 
make it work! I've included 
a tentative design on a 
separate sheet which should 
work — or at least come 
close. Even the professional 
circuit designers like to pro- 
totype a circuit before 
making any kind of a guar- 
antee. The one major 
problem I see in using a 
single-supply op amp with a 
5 volt supply is that these 
amplifiers don't work too 
well closer than about 1.2 
volts below the positive 
supply. This means that for 



volt supply. Thus the volt- 
age at the output of the 
ramp generator is not only 
set by the value of the 
resistor at its current input, 
but also by the ratio of the 
two resistors at the non- 
inverting input. Perhaps this 
won't even be a problem. If 
you get a good answer to 
this question let me know! 

By the way, the reason I 
used a 741 op amp and a 
bi-polar supply is that both 
were available ... and I 
have used the 741 many 
times with good results. My 
computer (as do most 
systems with 20 mA current 
loop TTY outputs) already 
had a ±12 V supply. 

Mark J. Borgerson 
Corvallis OR 



Imsai Controlled 
Church Service? 



Well have we finally 
reached the ultimate in 
computerization? It 
appeared that way with an 
Imsai 8080 sitting on top of 
the pulpit near the Altar in 
front of our church. 

A group of us at the 
church I belong to put on a 
play the Thursday before 
Easter. The play was titled 
"The Verdict" which 
depicted a modern court- 
room trial of Judas. We 
needed a computer for a 
prop ... so why not the 
company Imsai 8080? I had 
just completed the "Slow 
Stepping Debugger" change 
to the Imsai that appeared 
in the April issue of Kilo- 
baud. It was just the thing I 
needed to get those impres- 
sive slow flashing lights for 
the "courtroom computer." 

After the play I took a 
picture of the Imsai, but it 
blurred . . . perhaps there is 
a power greater than the 
Imsai 8080. 

Bud Cronenberger 
Buffalo NY 



More Elementary Articles! 



Each issue of Kilobaud is 
better than the previous 
issues — you are setting 
yourself an impossible 
task!! Perhaps you have 
found an application for the 
Signetics 25120 (9046 x N, 
RAWOM). 

I haven't finished reading 
issue no. 4 yet but the 
sorting routines of Andrew 
J. Rerko are exactly the 
kind of articles I need! Such 
routines may be old hat to 
the experts, but the rest of 
us still require leading by 
the hand through the simple 
routines. 

Any chance for one of 
your authors to write up an 
appraisal of the HAL MCEM 
8080 system? 

How about a "Child's 
Guide" for how to read a 
waveform diagram? Don 
Lancaster's articles on 
clocked logic will probably 
be of more value to me — 
when I can read the truth 
table/decoding states/wave- 
con tinued on page 14 
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our video modules, our audio cassette interface, or even a 
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forms. 

Jack Inman's "Number 
Rounding Program" is more 
my level. 

Would it be convenient 
for you to put your 
"Corrections" section on 
the same page of each 
issue?? I'd like to turn to 
that section when I get a 
new issue, and mark up my 
previous issues before I get 
settled down to read the 
latest issue. 

As you may detect, 
much of the scoop in Kilob- 
aud is over my head; but the 
generous supply of more 
elementary articles is 
helping me to learn. As I 
learn, I can go back and 
re-read previous issues and 
understand them the second 
(or third) time around. 
Thus, Kilobaud back issues 
serve as an on-going text for 
me. 

Percy Buzza 
Nova Scotia 



Right on Target 



Having already written 
once to say how much I 
appreciate your magazine, I 
will say no more about that 
except to add that the 
"Kilobaud Klassroom" is 
right on target. I plan to 
start studying just as soon as 
I can get a Superstrip and 
some components. 



them without a lot of 
searching. 

Finally, I would like to 
comment on some of the 
programs in the May issue. 
Lee Wilkinson's sales pro- 
gram looks like a good 
practical application for a 
small business. His program 
modification chart is an 
especially good feature. The 
program itself could be 
simplified slightly by re- 
placing lines 50 through 60 
with a simple GOSUB; 
deleting the RETURNs 
from lines 110 through 160 
and adding a single 
RETURN after line 130. It 
could also be modified to 
add up daily or weekly sales 
figures (see Example 1). 

The format of the DATA 
statements is: TYPE CODE, 
$ SALES, NO. SALES. A 
type code of -99 is used to 
signal the end of this group 
of data. 

David Stanfield's 
approach to tic-tac-toe has 
the programmer doing a lot 
of work that the computer 
could do. We could number 
all of the rows, columns, 
and diagonals and set up 
two tables: one giving the 
numbers of the squares on 
each line and the other 
telling which lines each 
square is on. To find a win 
in one move, we look for a 
square on a line on which 
we already hold two 
squares. To find a win in 



25 FOR I = 1 TO 1 1 : A(I) = 0: B(I) = 0: NEXT I 

30 READ I, M, N 

35 IF I = -99 THEN GOTO 45 

40 A(I) = A(I)+M: B(I) = B(I)+N: GOTO 30 

Example 1. 



I do have a complaint 
about the "Features" 
section in the May issue. 
The review of EDIT on page 
4 refers to a "Table 1"; this 
table appears on page 5 with 
a caption that really belongs 
on page 4 with the Table 1 
which is referred to at the 
end of the Dutronics review, 
on page 21. Then the 
BASIC Forum refers on 
page 17 to two figures that 
do not appear until page 23. 
You could at least put page 
numbers in brackets after 
the references to these 
figures so that we can find 



two moves, we look for a 
square on a line on which 
we hold one square and the 
other square is free. If we 
can find a square on two 
such lines, we can set up a 
fork. We can make the 
computer's moves unpre- 
dictable by shuffling a list 
of free squares and using 
this list to determine the 
sequence in which we 
evaluate possible moves. 
This approach has the 
advantage that it can easily 
be extended to three- 
dimensional tic-tac-toe. 
With some additional 



programming and a lot of 
imagination, we could even 
try a four- dimensional tic- 
tac-toe. 

Randy Foster 
Sandusky OH 



KB Klassroom 
Limiting Resistors 



Thanks to George Young 
for writing what is, to me, 
the most timely, under- 
standable, and just plain fun 
series of articles I've en- 
countered so far in Kilo- 
baud or any magazine. KB 
Klassroom is precisely what 
I need; it is basic, ongoing 
(for a long time, I hope), 
and well-written. I espe- 
cially liked that first project 
whose main purpose was 
simply to work. Great for 
"all-thumbs" like me. 

I've been following your 
articles faithfully every 
month and always wish they 
were longer. How about 
more experiments or sche- 
matics to play with? 

I've been supplementing 
KB Klassroom with Don 
Lancaster's TTL Cookbook 
and with Bug Book I. I've 
built a breadboard console 
from Radio Electronics 
(Feb-Mar 1975), and found 
among other problems (it's 
my first home-built project) 
that the LED register inputs 
are so sensitive that they 
turn on with any voltage or 
contact — even while sitting 
in a (wooden) chair, a 
simple touch of my finger 
will do it. So now I'm 
taking it apart and starting 
over using 7404s. 

Now for what all this 
leads up to. In KB Klass- 
room #1 (KB #5, p. 121), 
why are resistors necessary, 
but in Fig. 7(a) they appar- 
ently aren't? Do some ICs 
have their own current 
limiting? If so, which ones, 
and how can I tell? I used a 
7404 in the Superstrip and 
it seemed to work allright — 
no smoke anyway. Will each 
7404 inverter drive one 
LED (six per package) with- 
out resistors? Continuously? 

I hope you can help me 
with this problem. Thank 
you again for a fine series. 
Keep it up! 

Gordon Furman 
Santa Barbara CA 93109 



George sometimes forgets to 
include a current limiting 
resistor with his LED cir- 
cuits and I try to catch the 
omission whenever I can. In 
an experiment (i.e., short 
term) it's not too bad to 
leave it out, but we cer- 
tainly don't want to build 
permanent circuits without 
them. The LED might draw 
as much as 30 mA without 
the resistor and as little as 5 
mA with it. Needless to say, 
this means the IC will be 
working a lot less ... and 
live a lot longer. - John. 



FORTRAN! FORTRAN! 



I cannot believe my eyes 
that "8080 FORTRAN IV 
Compiler" by Microsoft 
didn't even make the index. 
It got buried in News of the 
Industry. Really!! If you 
were around in 1903, would 
you also have bumped out 
Wilbur Wright's first flight 
as so many newspapers did 
to carry a man bites dog 
story? 

This is the most signif- 
icant item in this issue. 

Lauson F. Pierce 
Columbus OH 43219 

Lauson, I don't know 
whether you got so excited 
about that announcement 
because we made a typo 
error and said it was selling 
for $50 (instead of $500) or 
because you're an old 
dyed-in-the-wool FOR- 
TRAN man. Either way, it'll 
be very interesting to see 
just what impact 8080 
FOR TRAN has made on the 
hobbyist, industrial and 
small business communities 
three years from now. I 
don't think it will be very 
great, but if I'm wrong I'll 
happily eat my words. — 
John. 



Only One 
Restored Caruso 



Thanks so much for the 
encouragement on the Dig- 
ital Audio articles. I've re- 
ceived several interesting 
letters and comments on the 
series, and soon I hope I can 
produce an update install- 
ment. 
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A couple of corrections 
managed to slip past in the 
last article (Digital Audio 
III, the one on signal pro- 
cessing) concerning the 
work of Dr. Thomas G. 
Stockham, Jr. R.C.A. has 
released one LP (not "a 
series of \p's") featuring 
restorations of recordings of 
Enrico Caruso by means of 
digital signal processing. It's 
called Caruso, A Legendary 
Performer (R.C.A. Red Seal 
#CRM-1-1749). 

I also mentioned that a 
process had been developed 
that could remove the voice 
from the orchestral back- 
ground. This is not exactly 
so. Dr. Stockham combined 
his techniques with those of 
colleague Neil J. Miller to 
reproduce the voice with 
the orchestral accompani- 
ment removed. This was 
accomplished by the use of 
an Openheim-style, homo- 
morphic vocoder, developed 
by Miller, which effectively 
synthesized Caruso's voice 
based on information pro- 
cessed from the original 
acoustic recordings. That 
should excite you computer 
music buffs: Caruso (and 
computer) singing again 
after 60 years! 

Tom Scott 
Mill Valley C A 94941 



TV Mods - 
Another View 



I read Grant Runyan's 
article "The Great TV to 
CRT Monitor Conversion" 
in the July issue, and there 
are several points I would 
like to bring to your read- 
ers' attention. One is that 
the 10 pF capacitor across 
the spark gap SG251 should 
be rated as capable of with- 
standing at least 200 volts. 
Another is that Hitachi has 
changed the sets so that the 
more recent ones do not 
draw current when they are 
turned off. 

Grant is quite correct in 
saying that the Pickles & 
Trout kit does not produce 
materially better results on 
his system. He is using an 
extensively modified TVT 1 
which has 32 character lines 
and a video signal of 5 volts. 
The advantage of large 
bandwidth becomes notice- 



able with lines of more than 
48 characters. Our kit also 
provides dc restoration, 
while Grant's circuit does 
not. The advantage is not 
noticed until one has a 
video generator which can 
do graphics or display either 
white characters on black 
background or black on 
white. In this case the aver- 
age level of the video signal 
changes drastically, and 
without dc restoration the 
brightness of the display 
will change and the set may 
even be incapable of syncing 
properly. 

We have received orders 
from several people who 
thought we produced a kit 
version of Grant's circuit. 
We do not - the only TV 
modification kit we produce 
is the TVM-04, which uses a 
three-transistor circuit to 
obtain the performance we 
consider necessary to satisfy 
our customers. 

Dana Trout 

Pickles & Trout 

PO Box 2270 

GoletaCA 93018 



Wrong IC 



A bug. Fig. 3 in Michael 
Smith's "Build Your Own 
Interface" should be using a 
74LS86 Exclusive OR. The 
board select combination of 
74LS08s and a 74LS20 will 
not work. Trace a signal 
through. If any switch is 
closed (to represent a 0, the 
output of that '08 will be 
forced low irrespective of 
the other address input to 
that '08. That low, in turn, 
will force the output of the 
'20 high, and the board will 
be forced into a nonselected 
condition. But with an '86 
in place of the '08, the 
circuit will properly com- 
pare the high order bits of 
the address with the switch 
and give with a boardselect 
when the address and the 
switch match. 

Or looking at the XOR 
another way, it can be used 
as a logic controlled invertor 
giving a simple switch se- 
lected Axx-H or Axx-L for 
feeding to a '20 for address 
select. 

I have noted that 
commercial interface boards 
prevent a board select until 



certain timing conditions 
are met from various con- 
trol lines and then latch the 
board select in order to hold 
it until the operation is 
complete. This may be due 
to the fact that while ad- 
dresses are changing a match 
may be obtained for only a 
few nanoseconds (maybe 
tens or hundreds with a 
MOS CPU) which would 
cause false board selects and 
perhaps system bugs when 
the board responds. My 
Data General Nova uses all 
TTL logic in the CPU, but 
the addresses are not good 
for about 80 nanoseconds 
after ADDRESS ENABLE 
goes true. Gotta make sure 
the addresses are good be- 
fore the select compare is 
performed. Otherwise there 
is a good chance for initi- 
ation of a board action or 
response on transient gar- 
bage. As Mr. Smith says, 
there are several ways to 
generate the board select. 
Fig. 3 will only work for 
addresses beginning with 
F!6 or 17g. 

Dr. Gerald N. Johnson, P.E. 

Ames IA 

In reply to Dr. Johnson's 
letter, it is indeed correct 
that the 74LS08 will not 
work as shown in Fig. 3. 
This was a mistake on my 
part which, unfortunately, 
was not noticed until the 
article was already in print. 
Dr. Johnson is correct in 
noting that this should have 
been a 74LS86. Most of my 
own designs (as well as 
many commercial designs) 
use packaged comparators 
for this function, such as 
DM8136, etc. 

As for the false board se- 
lects, there is no problem 
with Fig. 3 as shown. Keep 
in mind that the CHIPSEL 
signals, which are a function 
of BOARDSEL, are fed 
only to the chip select pins 
on the memories. In static 
memories (such as the 2102 
types) this in itself causes 
no detrimental action. The 
gating signals (WRITE-L and 
READ-L) must be active in 
order to cause memory 
writing or data bus (DI bus) 
entry respectively. Note 
that WRITE-L is gated by 
MWRT-H from the bus and 
that READ-L is gated by 
SMEMR-H AND PDBIN-H 
from the bus. These gating 



signals are derived from the 
80 80 A control signals, and 
by referring to an Intel (or 
any other manufacturer's) 
data sheet it will be seen 
that DBIN and WRT never 
change when the address 
lines are unstable. The re- 
maining use of the 
BOARDSEL-L signal is to 
enable the changing of the 
state of the protect flip- 
flop. 

The protect and unprotect 
functions (from the front 
panel) are enabled only 
when the Altair is halted, in 
which case the address line 
will be stable (set to the 
examine address with the 
CPU "hung-up" in Ml and 
T2). 

A point to keep in mind is 
that each computer system 
has bus timing requirements 
(be it mini, micro, or other- 
wise) which must be ad- 
hered to in order to assure 
glitch-free operation. 
The logic shown in Fig. 3 
(with the 74LS08 replaced 
by a 74LS86) meets all 
timing requirements for an 
8080 being used with static 
memories, and in fact will 
work quite well. 

Michael L. Smith 
St. Louis MO 



Robots? 



I finally got caught up, 
just started reading KB 6. 
Concerning Mr. Prud- 
homme's nice article on the 
multiplexed scope adapter, 
shouldn't the designer of 
the circuit, C. S. Pepper, be 
given mention for his design 
(photocopy enclosed)? 

Tom Scott's review on 
"Build your own Robot" 
was enough to make me 
order the book. I don't 
know how many other 
machine-happy people there 
are out there, but this book 
may be just the impetus I 
need to build something I've 
been thinking about (and 
even making mental designs 
for) for 20 years. As an 
aside, Tom mentions an 
article (of which I would 
appreciate a copy if anyone 
can accommodate me) by 
one Robert Rossum. For 
the non-SciFi people a point 



continued on page 20 



15 



AROUND 

TIIEIMHSTKY 



One Giant Step For Heath 



Now we're going to find 
out just how many of those 
hobbyists sitting around in a 
"wait-and-see" mode have 



John Craig 

uct! Couple that fact with 
the apparent failure of their 
simple analog computer in 
the late '50s, and one can't 
help but wish them success. 
After all, if this effort flops, 
you won't even be able to 
safely say the word "com- 



Heath's original entry into the field 
computer from the '50s. 



their analog 



been waiting for Heath. 
How many do you think it 
will be? You better believe 
Heath is thinking in large 
quantities! Lou Frenzel, 
Director of Computer 
Products, said that he per- 
sonally feels the market will 
grow to over 300,000 in the 
next few years. After several 
million PETs, Texas Instru- 
ments, and Realistic home 
computers have been sold, 
it's quite conceivable that 
the hobbyist ranks will swell 
to that number. Needless to 
say, Heath is planning on 
getting their share of that 
chunk . . . and with what 
they have to offer there are 
plenty of reasons why they 
should. 

The engineering effort 
which Heath put into the 
development of their com- 
puter systems is the largest 
the company has ever 
undertaken for any prod- 



puter" around Heath for the 
next hundred years! 

Everybody and his 
brother has been speculating 
for the last two years as to 
what processor Heath would 
wind up using. I, for one, 
never would have thought 
they would go with three 
different chips! It does look 
like they have all their bases 
covered though. (Although 
there is one I'm not too sure 
about.) The "bottom of the 
line" is the H-8, an 8080- 
based machine, which will 
sell for $375. Their Cadillac 
is the H-ll, which is based 
around Digital Equipment 
Corporation's LSI-11. This 
little powerhouse will be 
selling for $1295 (gulp!). 
That's the one I'm not too 
sure about . . . but, we'll 
see. (By the way, the recom- 
mended terminal for the 
H-ll is the DECwriter II, 
which sells for around 





The 8080-based H-8. 




Heath's H-9 Video Terminal. 



$1900.) 

Some of the peripherals 
they have available now 
(others are in the works) 
include: a video terminal 
(the H-9) which has an 80 
character by 12 line format, 
optional format selection, 
cursor control, batch 
transmit and plot mode. 
Three interfaces are avail- 
able: 20 mA current loop, 
RS-232 and TTL. And . . . 
how about selectable baud 
rates from 110 to 9600? It 
will be selling for $530. I 
loved the smooth feel of the 
keyboard and everything 
about the unit except that it 
doesn't offer lower case 
characters. 



Now for the H-8 



It has the feel and look 
of quality I would expect 
from Heath. The front panel 
consists of seven-segment 
displays for octal readout of 
data and addresses with an 
octal keypad used for enter- 
ing data. The Heath engi- 
neers definitely took the 
right approach by using a 
keyboard for data entry 
instead of a row of switches. 
When you stop and consider 
the ease of entering data via 
the former method, com- 
pared to the latter, it's 
really the only one which 
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The LSI-1 1 in a new cabinet . . . the HI 1. 



makes sense. Some of the 
"feel of quality" I experi- 
enced was, I'm sure, a result 
of the audio response pro- 
vided by the computer's 
monitor program whenever 
a key is depressed. The 
engineers had some rather 
strong feelings regarding 
their choice of octal over 
hexadecimal. They didn't 
even want to acknowledge 
the fact there was such a 
thing as hexadecimal! No 
big thing, though. The 8080 
instruction set lends itself 
more naturally to octal than 
to hex anyway. The ideal 
accessory for an H-8 owner 
(or any other "octal lover") 
is the 8080 Octal Code Card 
from Tychon, Inc., PO Box 
242, Blacksburg VA 24060 
($2.95 postpaid). I use the 
hex version of this handy 
slide-rule card for my Imsai 
. . . and wouldn't be 
without it! 

The H-8 doesn't come 
with any memory for that 
$375 price tag. Additional 
4K increments of static 
memory (all their expansion 
memory is static) sells for 
$140. A serial I/O and 
cassette interface board sells 
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HASH*. 

FORUM 



from page 7 

carriage return and line feed 
that normally accompanies 
the end of a PRINT state- 
ment. Varying results may 
be obtained using different 



for $110 and their parallel 
interface board goes for 
$150. 

Get ready for Benton 
Harbor BASIC! Charles 
Gilmore, Manager of Design 
Engineering, pointed out 
that they had run Tom 
Rugg's and Phil Feldman's 
benchmark programs 
(Kilobaud , Issue #6, 
"BASIC Timing Com- 
parisons") on their BASIC 
and were quite pleased with 
the results. I'm hoping we 
can get those results and 
include them in an update 
of the article Tom and Phil 
are currently putting to- 
gether. Along with BH 
BASIC they're also offering 
an extended version, a text 
editor, an assembler and a 
debug program. The only 
software for which source 
listings will be provided is 
PAM-8, the front panel 
monitor program (which is 
in PROM). 

I honestly don't know 
where the H-l 1 (LSI-1 1) is 
going to go. DEC certainly 
hasn't sold very many of 
them to the hobbyist com- 
munity . . . but perhaps 
Heath has a better feel for 




Finally, an affordable punch . . . with a reader thrown in. 



that end of the market than 
I do. My biggest problem is 
that I can't think of that 
many applications (outside 
of "larger" small business 
systems) which would 
actually dictate the use of 
an LSI-1 1 over an 8080- 
based machine. An inter- 
esting "by-product" of the 
H-ll (since the LSI-1 1 is 
somewhat "paper tape 
oriented") is the first paper 
tape reader/punch for the 
hobbyist community. It will 
be selling for $350. 

Heath's third processor is 
going to be a 6800-based 
trainer unit (Model 
ET-3400). They have plans 
to develop extensive home- 
study courses around it . . . 
which is something a lot of 
people have been looking 
for. The unit looks like it 



BASIC interpreters. The 
semicolon normally 
produces a single space 
when separating items in a 
PRINT list. At the end of a 
line, the presence or absence 
of this space depends on the 
interpreter used. In some 
cases the dashes will appear 
with spaces in between. At 
least one interpreter we 
know of produces two 
spaces between dashes. 



Some interpreters provide a 
statement to produce 
multiple character output. 
These are very convenient 
when printing headers and 
doing graphics. 

Use of the INT of the 
LOG of a number will 
columnize decimal figures 
without the special for- 
matting features of the 
PRINT USING statement. A 
sample program illustrates 



will be a lot of fun. Word 
will be forthcoming on 
availability and what it will 
cost. (Oops, what's this? I 
just noticed the keypad on 
that unit. Looks like some- 
one at Heath believes in hex 
after all!) 

The training program 
that Heath is putting to- 
gether for the people in 
their 47 centers around the 
country is a tremendous 
effort and I'm sure they'll 
find it very helpful if those 
folks can speak computerese 
like the rest of us. 

As I said in the beginning 
. . . it's going to be inter- 
esting to see just how many 
people have been waiting 
for Heath. I'm glad they 
finally arrived on the 
scene. ■ 

this procedure (see Example 

2). 

The key to this trick lies 
in the use of the base 10 
logarithm of the number. 
For values greater than 1 , 
the whole number part of 
the base 10 logarithm gives 
the number of digits to the 
left of the decimal less one. 
Thus, in line 40, the number 
1.23 produces a full TAB to 
position 6 [INT 
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— say 72 — you can use 



Instead of 

PRINT" 

to produce a large number of dashes 
FOR 1=1 to 72:PRINT"-";:NEXT I 

Example 1. 

5 K1 = LOG(10) 

10 READ A0 

20 IF A0 < THEN STOP 

25 REM LOG(X)BASE 10 = LOG(X)BASE E/LOG(10)BASE E 

30 IF LOG(A0)/Kl <0 THEN 60 

40 PRINT TAB(6-INT(LOG(AO)/K1));AO 

50 GOTO 10 

60 PRINT TAB(7);A0 

70 GOTO 10 

80 DATA .01,.12,1. 23,12.34, 123. 45,1234. 56 
90 DATA — 1 

RUN (CR) 

.01 

.12 

1.23 

12.34 

123.45 

1234.56 

STOP AT 20 

Example 2. 



(logio(123)) = and 6-0 = 
6] while 12.34 TABS only 
to position 5 [INT(logjo 
(12.34)) = 1 and 6-1 = 5]. 
In the latter case an extra 
position is created, causing 
the decimal points to line 
up. In line 20, all positive 
fractions are permitted a 
full TAB to position 7. A 
simple PRINT AO sub- 
stituted would have pro- 
duced the following output: 

.01 

.12 

1.23 

12.34 

123.45 

1234.56 

These left justified figures 
would not be appropriate 
for columnizing monetary 
values. The first method is 
not totally satisfactory for 
money either. Consider 
what happens when whole 
number values are READ 
and PRINTed: 

.01 

.1 

1 

10 

100 

1000 

What happened to the 
decimal and zero cents? 



programming problem for 
you to work out. If you are 
happy with your solution, 
send it to the BASIC Forum 
and we will publish the best 
of those received. 

Here is the problem: 
Write a program that will 
input a number, say n, then 
print a list of all prime 
numbers between 1 and n. 
A prime number is divisible 
only by itself and one. 

As a benchmark test for 
your program enter N = 
1000 and measure its RUN 
time. Send us this informa- 
tion and other pertinent 
details such as which BASIC 
you are using and the type 
of output device. We will 
use the time measurement 
more to compare your 
algorithms (solution pro- 
cedure) than to rate your 
BASIC interpreter. Write to: 

The BASIC Forum 

P.O. Box 7082 

Tyler TX 75711 

NEXT: LOOPING - A 

case for "going around in 
circles!" 



Programming Problem 



As mentioned at the 
beginning we have a little 
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one-dimensional arrays. 
FOR-NEXT statements 
illustrated with programs 



for summing and finding 
averages. The remainder of 
the chapter is devoted to 
problems involving the 
manipulation of lists of 
numbers. 

Chapter four describes 
the use of functions found 
in most BASICs as well as 
the application of user- 
defined functions. Programs 
involving computation of 
prime numbers and greatest 
common factors are pre- 
sented to illustrate the use 
of functions. The random 
number function, sorting 
techniques, and modular 
arithmetic complete this 
chapter. 

Elementary data pro- 
cessing concepts appear in 
chapter five where the 
reader is shown how to 
tabulate results of surveys 
and questionnaires. The 
DIMENSION statement and 
two-dimensional arrays are 
also introduced. 

Data for programs in the 
first portion of the book are 
either contained in DATA 
statements or assignment 
statements. Chapter six 
introduces the INPUT state- 
ment and data entry 
directly from the keyboard. 
At this point, nearly all of 
the standard BASIC state- 
ments have been introduced 
and the reader should be 
prepared for the program- 
ming techniques covered in 
the remainder of the book. 

Chapters 7 through 13 
include applications mostly 
of a mathematical nature. 
Among the topics con- 
sidered are the following: 
Number Manipulation 
Factoring, Solutions of 
Quadratic Equations, Appli- 
cations to Trigonometry, 
Complex Numbers, Zeros of 
Polynomials, Matrix 
Manipulation, Probability 
Applications. 

Although the chapters 
presenting BASIC state- 
ments need little mathe- 
matical familiarity, the 
application chapters require 
some knowledge of high 
school algebra for full 
appreciation. Coan's book 
offers considerable insight 
into problem solving in 
BASIC, and would make a 
fine addition to your per- 
sonal computing library. 

John Arnold 
Tyler TX 




from page 6 

insurance for purchasers of 
microcomputers like some 
stereo stores do for the mer- 
chandise they sell. 

Other things a national 
association could do are 
negotiate discounts for its 
members on magazine 
advertisements and conven- 
tion booths, provide cen- 
tralized legal research on 
issues of importance to the 
entire industry and even 
coordinate and sanction 
conventions and shows. 

Perhaps the most impor- 
tant thing a national associa- 
tion could provide is clout. 
For instance, by statute in 
California, retailers who 
perform warranty work for 
manufacturers providing a 
written warranty are 
entitled to reimbursement 
for their time, including a 
reasonable profit. I have yet 
to talk to a store owner who 
has been paid by a manufac- 
turer for providing warranty 
service. The California 
statute provides for treble 
damages, court costs and 
attorneys fees if a law suit 
need be brought. No store 
owner has yet sued a manu- 
facturer because of the fear 
that if they do the manu- 
facturer will no longer sell 
to them. However, if the 
association organizes a class 
action, the manufacturer 
can't take punitive action 
against all stores in Cali- 
fornia. More on warranty in 
a later Forum. Clout can 
also be used against man- 
ufacturers who fail to fill 
orders or who sell a "com- 
plete system" without 
actually having produced 
one of the components. The 
implications for the cus- 
tomer are obvious . . . better 
warranty service, less wait- 
ing to receive purchases, no 
problems with "phantom" 
products, etc. 

The previous discussion 
only points up some of the 
potential services which a 
national association of corh- 
puter store owners could 
provide. I'm sure store 
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owners could think of 
plenty more. I am also sure 
some of my suggestions are 
not viable for one reason or 
another. So be it. The ser- 
vices to be provided should 
be dictated by the associa- 
tion members and no one 
else. 



Getting The Ball Rolling 

Actually, the ball is 
already rolling. In conjunc- 
tion with the National Com- 
puter Conference in 
June, 1977, Portia Isaacson, 
the Conference Chairperson 
and a computer store 
owner, arranged for a meet- 
ing of store owners. 

At that meeting, chaired 
by Ray Borrill of the Data 
Domain, and attended by 
thirty to forty store owners, 
I presented a proposal for 
the formation of a com- 
puter retailers' association. 
My proposal consisted of 
the purposes and services 
discussed above along with a 
proposed budget and by- 
laws. As I see it, such an 
organization would be a 
nonprofit corporation 
whose officers and directors 
would be store owners. Its 
day-to-day activities would 
be managed by a full or 
part-time executive director. 

The proposal was gen- 
erally well received. Of 
course, not everyone there 
agreed that all the proposed 
services were desired and 
others were suggested. But 
everyone agreed it would be 
a very good idea to form 
such an association. As 
usual with these types of 
meetings, there was a lot of 
constructive talk but not 
much action. The forma- 
tional stages in the develop- 
ment of national associa- 
tions can be a vicious circle. 
It takes people, committees 
and money to get them 
going, but most people 
don't want to commit their 
time or money until the 
organization comes into 
being. For that reason I 
proposed the following plan 
of action. 

I will establish an inter- 
est-bearing Computer 
Retailers' Association Trust 
Account. All store owners 
who are interested in 



SOFTWARE 



All programs include: Complete assembler source listing, 
sample output, hex dump, sorted symbol table, plus com- 
plete instructions and thorough documentation. 

6800 Development System Software. 
Text Editing System. The best text editor available 
for 6800 microprocessors. SL 68-24 $23.50 
Mnemonic Assembler System. Many options, including 
sorted symbol table. SL 68-26 $23.50 

NEW for 8080! 

Space Voyage. TSC's famous Star Trek program now 

available for 8080. SL 80-9 $12.00 

Blackjack. All of the standard features including double 

down and splitting pairs! SL 80-8 $6.50 
Klingon Capture. An exciting space simulation program 

requiring only 2K. SL 80-7 $6.50 

NEW for 6800! 
6800 Disassembler. Finally, a reasonably priced 
disassembler — including source. SL 68-27 $9.00 
TSC Multi-User System — Write for details. 

6502 Game Package I — Lots of fun! PD65-1 $19.95 
8080 Game Package I - PD80-1 $19.95 

Complete Catalog of all of our programs. $ .25 
Program-of-the-Month-Club™ Join the hundreds of 
hobbyists already enjoying this service. No obligation 
and no time valued cards to return. Discounts offered. 
One year for $2.00 

To Order: Include 3% postage, $1.00 handling on 
orders under $10.00. Indiana residents add 4% sales tax. 
Check your dealer! 

T12 

TCP TECHNICAL SYSTEMS CONSULTANTS, INC. 

BOX 2574 W. LAFAYETTE, INDIANA, 47906 



forming a national associa- 
tion should send me a $100 
check made out to "Com- 
puter Retailers' Association 
Trust Account." With your 
check include all of your 
comments and ideas. If you 
want to see my proposal 
and comment on that, 
please write me for a copy. 
On November 30, 1977, I 
will prepare a report for all 
who have contributed to the 
Trust Account. If twenty 
persons respond (it takes 
twenty members to form a 
trade association in Cali- 
fornia) the report will 
consist of a list of contribu- 
tors, a set of revised 
proposed by-laws and a 
ballot for choosing members 
of a committee to finalize 
the articles of incorporation 
and by-laws. The committee 
members will probably also 
serve as the initial board of 
directors. The Trust 
Account will be turned over 
to the committee to get the 
association formed and 
underway. If less than 



twenty persons contribute, 
the report will so indicate 
and include a check refund- 
ing the $100 plus interest. 

So, store owner, you 
don't stand to lose a cent. 
Like I said the XYL is the 
chancellor of the exchequer 
around here and as a 
banker, she doesn't miss a 
trick when it comes to 
money. It was her sugges- 
tion to make the Trust 
Account an interest bearing 
account. 

Don't miss out on the 
opportunity to have the 
association plaque displayed 
in your store window state 
"Charter Member." 

Microcomputer manufac- 
turers will probably be 
watching closely. They can 
have an association too, you 
know. 
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word came in "The Presi- 
dent's Corner" of the 
Winter 1977 Heathkit 
catalog: "And what about 
the most asked question, 
and that is what are we 
doing about computer kits? 
I assure you we are most 
active, and I have no hesita- 
tion to say that you will be 
greatly pleased with what's 
coming. An announcement 
will be made prior to our 
shipping date, so please be 
patient with us." 

My own reaction was to 
dash off a letter to Heath 
Co. president, David W. 
Nurse: "Your letter in 
catalog 814 reassures me 
that we shall soon see the 
day when any Heathkit 
using digital circuitry can 
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easily be linked into a home 
computer system. This will 
make possible such applica- 
tions as computerized 
weather forecasting using 
Heathkits to measure time, 
temperature, and wind 
speed and direction. We 
shall also have computers 
linked together through 
Heathkit radios and tele- 
phone dialers displaying 
information by direct video 
input to Heathkit TV." 

That's enough of my 
enthusiasm for now. The 



family dictionary recognizes 
"forum" as "a medium of 
open discussion." Let's hear 
what you have to say about 
Heathkit computers. Do 
you plan to get one? Why or 
why not? Which Heath 
system do you prefer and 
why? What do you like and 
dislike about Heath's initial 
entries into the computer 
kit field? What would you 
like to see them do in the 
future? Or maybe there are 
questions you'd like other 
reader's help with. In any 



case, please write to: 

The Heathkit Forum 
c/o Charles Floto 
267 Willow Street 

New Haven CT 06511 
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of information: The word 



YOU WANT THEM! 

WE GOT 
THEM! 

SOROC IQ 120 VIDEO TERMINALS 

K I T: $995 AOOCMDLED.$129G 

(Price includes block mode, lower case, 24 line 
option and shipping to U.S. destination.) 
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mfllL ORDER 

803 N. Scottsdale Rd. 
Tempe, Arizona 85281 
602-894-1193 

Name ___ 

Phone ( ) __ 

Address 

City 
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SEND ME 



□ 



SOROC IQ 120 TERMINAL(S) 

□ KIT □ 

ENCLOSE $ 



MONEY ORDER. 
□ CHARGES 

□ Visa Card 

Card No. 

Interbank No. 



ASSEMBLED 
CHECK OR 



TO 
Mastercharge 



Exp. Date 



State 



Zip 



VISIT OUR BYTE SHOP RETAIL STORES. 
81 3 N. Scottsdale Rd. 1 2654 N. 28th Drive 
Tempe, Az. 85281 Phoenix, Az. 85029 

(602) 894-1 1 29 (602) 942-7300 



Call us collect for credit card orders. 
15 day delay on personal checks. 
Arizona residence add 4% sales tax. 



2612 E. Broadway 
Tucson, Az. 85716 
(602) 327-4579 



masier charge 



SEND $2.00 FOR OUR 40 PAGE COMPREHENSIVE CATALOG 




robot was introduced by the 
author Karel Capek in the 
20s or 30s in his play "R. U. 
R." for Rossum's Universal 
Robots. (Robert Rossum, 
huh?) 

For those who may turn 
up their noses at robots and 
mechanical men, let me 
point out that most soci- 
eties build their base of 
power on many kinds (one 
being slaves, or servants, or 
machines), and our next big 
leap may be due to the 
development of a practical 
robot. I'd love to see some 
kind of concentration in KB 
on all those things necessary 
to robots, i.e., portable 
micros, electronic to me- 
chanical translation, sensor 
development, flowcharting 
for programming and inter- 
action with the outside 
world. 

Finally there is a most 
important need good 

press. Hollywood has cre- 
ated the wrong attitudes for 
robots, computers and their 
creators in perhaps 95% of 
their mention. Non-tech- 
nical people I have talked to 
about this make no bones 
about the fact that they are 
distrustful and downright 
frightened of artificial in- 
telligence. Why haven't we 
seen micros on the popular 
TV shows, and not as 
antagonists but as heroes? 
Science has had a hard time 
since Hollywood's version 
of Frankenstein, and now 
it's Proteus attacking the 
promise of technology. To 
those in power, please 
present a more rational and 
informative view to the 
public about these new 
tools. They may be our sal- 
vation. 

So much for philosophy 
and all that, carry on the 
good work. 

Bert Thiel 
Frostburg MD 21532 

Right. C. S. Pepper's name 
should have been mentioned 
in the article's references. 
(He was not the designer, 
however. His article dealt 
with a modification of the 
circuit.) 

With regard to material 
on robots ... we haven 7 
been actively looking for it, 
and it hasn 7 been coming in 
by itself cither. It does seem 
to be going to Byte and 
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Interface Age (which is 
okay). If three magazines 
were concentrating on the 
subject I think that would 
be a bit much. - John. 



It ItLISIIER'S 
REMARKS 

from page 2 

hi-fi addicts do as I do . . . 
buy the record and make a 
cassette of it for general use. 



The Heath Computers 

A lot of us are going to 
be interested to see what 
the reaction is to the Heath 
H 11, the 16-bit LSI-1 1 com- 
puter system. I've heard a 
lot of pros and cons about 
being a member of Decus. 
The pro side points out that 
this enables you to get the 
huge catalog of programs 
which are available very in- 
expensively. The con people 
say yes, you get the catalog, 
but when you start looking 
for practical programs they 
aren't there. How many 
people really want a pro- 
gram to calculate the change 
in weight of the Great Pyra- 
mid of Giza when the moon 
passes overhead? That is an 
exaggeration, obviously, but 
I think that all Kilobaud 
readers would like to have 
some practical advice on the 
subject . . . what is available 
from Decus . . . and how 
much does it cost? 

I'm a little perplexed and 
concerned over the decision 
by Heath to sell the new 
system only by direct sale 
and through their few 
(about 50) stores* This may 
in the long run put them at 
a serious sales disadvantage 
over firms like Southwest 
Tech who are selling their 
kits through computer 
stores. There is a lot to be 
said for being able to get 
help with your system from 
a nearby store . . . and, as 
programs become available 
in large numbers, I think 
we'll see most computer 
owners checking in to see 
what's new in programs for 



their systems at the local 
store. 

The Heath systems look 
very attractive . . . and being 
kits they are ripe for hobby- 
ist action such as a modifi- 
cation to use the Z-80, a 
50/100 bus interface so 
Altair and other S-100 bus 
boards can be used, etc. The 
paper tape system has been 
needed by many hobbyists, 
and should soon be inter- 
faced with all of the popular 
systems. We should be run- 
ning a lot of interesting 
articles. 



Kilobaud Users Groups 

If you've worked up any 
information which you 
think others using your 
system might need, why not 
send it in for inclusion in a 
Users Group section of the 
magazine. This will help 
KIM, SWT, and users of all 
the other relatively popular 
microcomputer systems. 



Articles Needed 

There is so much to write 
about it is difficult to start 
with a list. How about an 
article on starting a com- 
puter store? We still need a 
comparison of the many 
cassette systems ... a com- 
parison of the more popular 
bus structures . . . and the 
Altair bus could provide a 
whole series of articles . . . 
one on the many varieties of 
standards for the S-100 bus 
. . . another listing the many 
memory boards available for 
the S-100 and the differ- 
ences between them . . . and 
how about a list of the 
boards available for the bus? 
Has anyone some good ideas 
on improving the S-100 bus 
setup? 



Future Terminals 



Nishi, the editor and 
publisher of the new 
Japanese hobby computing 
magazine, ASCII, flew over 
for the NCC show in Dallas. 
He brought me the latest in 
calculators, just released the 
day before his trip. This was 



a Sharp EL-8130 Elsi Mate 
and the surprising thing 
about it is that it is less than 
l/5th inch thick! 

The Elsi Mate is 2-5/8" 
wide by 4-7/8" long and so 
thin that no one can believe 
it. This calculator has a 
touch pad for the numbers 
which does not move. Every 
time you press a number 
there is a little musical tone 
to let you know you've 
entered the number. The 
calculator has a memory 
function, square root, etc. 
The readout is liquid crystal 
and it works like a charm. 

It is a lot of fun sporting 
a fantastic toy like this . . . 
but even more important to 
me is what this portends. I 
can see a terminal built 
along the same general line 
with a liquid crystal display 
instead of a television set or 
CRT. The keyboard will 
work just fine for most 
people for casual com- 
puting. Office type com- 
puters will want to use the 
old-fashioned movable keys 
which are better for trained 
typists. Remember that less 
than 1% of the people in the 
country are trained typists 
and presumably would 
easily adapt to non-moving 
keying-in of data on a com- 
puter terminal. That musical 
tone helps a lot . 

Thus we may see a ter- 
minal that looks more like a 
hard cover book. The cover 
would open up to show the 
liquid crystal display (LCD), 
and the display generator 
chip and a couple of pages 
of memory would be under 
the flat keyboard. With bat- 
teries it might be only a half 
inch thick. 

Would we connect to the 
computer by wires, by a 
UHF radio link, or by a 
little plug-in glass "wire"? 

How much would a 
terminal like that cost? It 
could go under $100 
maybe under $50. Would 
you believe $20? Put me 
down for a dozen. 



hobbyist should be able to 
rig up a plug-in unit which 
will turn the whole thing 
into a microcomputer. Let's 
see what you can do with 
this $170 system. 



Flying The Fairchild 

Since the game cartridges 
for the Fairchild Video 
Entertainment System just 
houses ROMs, it stands to 
reason that an enterprising 



New England Vacation 

Since the chances are 
good that you'll be coming 
to Boston for the 
COMPUTERMANIA ex- 
position, why not take a 
few more vacation days and 
see what everyone is making 
all the fuss about? 

Just about an hour south 
of Boston is one of the most 
famous vacation spots in the 
country: Cape Cod. Here 
you'll find fantastic sea- 
food, hundreds of motels 
and some of the best shop- 
ping in the country. You 
might even want to put in 
some beach time — the 
Atlantic Ocean is just right 
at this time of the year. 

To the north, also about 
an hour away, is New Hamp- 
shire. It's another hour up 
to the White Mountains — 
one of the most beautiful 
parts of the entire country. 
You'll want to see The 
Flume . . . and the Basin. 
You'll want to take a ride 
up the first North American 
aerial tramway on Canon 
Mountain. The scenery is 
breathtaking. A little 
further on you can drive the 
Toll Road up Mount Wash- 
ington — a drive you won't 
forget. That's even more 
breathtaking. 

If you head up Route 95 
instead of 93, you'll soon 
find yourself in Maine. The 
little coastal villages are 
wonderful to visit . . . see 
Kennebunkport. Up further 
you'll want to stop for 
dinner at the Red Lion in 
Bangor and the drive down 
to Acadia National Park on 
Mt. Desert Island. For 
heaven's sake don't miss the 
afternoon tea in the park 
. . . fresh hot popovers with 
jam and homemade ice 
cream. That's worth the 
trip. 

You'll find the last week 
of August a great time to 
vacation . . . it's just before 
Labor Day weekend when it 

continued on page 46 
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Fw/// assembled ASCII keyboard. 



Robert Brehm 
1095 Sherman Ave. 
MenloPark CA 94025 



There comes a time in 
every computer hobby- 
ist's life, after he has put his 
computer kit together and 
before he has invented the 
software program to control 
the world, when he has to 
choose an ASCII keyboard to 
talk with his digital creation. 
This article is written to help 
him make this momentous 
decision by describing an 
inexpensive, yet versatile, 
ASCII keyboard kit which 
features both parallel and 
serial output in standard TTL 
and RS232C formats. After 
reading this article, the com- 
puter hobbyist can purchase 
the kit or apply the ideas to 
any keyswitch assembly and 
convert it to an ASCII key- 
board for use with his com- 
puter. 



The keyboard to be des- 
cribed in this article can be 
put together from readily 
available parts sold by surplus 
dealers or it can be purchased 
as a kit from Microtronics for 
$89.95 which includes all 
options and a 45-page 
technical manual. 

The construction tech- 
nique, theory of operation, 
computer interfacing and 
troubleshooting ideas describ- 
ed in the technical manual 
provide a foundation that the 
computer hobbyist can use to 
build a flexible, inexpensive 
keyboard. This article 
presents excerpts from the 
manual in the hope that the 
information will help the 
hobbyist increase his 
technical understanding of 
keyboards in addition to pro- 
viding him with practical 
information for building 
ASCII keyboards based on 
ROM encoders. 



Keyboard Features 

The AK-1 ASCII keyboard 
from Microtronics utilizes the 
SMC KR2376-30 ROM which 
is a MOS 2376 bit read-only 
memory. This 40-pin chip 
contains all the logic needed 
to encode single-pole single- 
throw switch enclosures into 
a standard USASCII seven-bit 
code plus parity. The ROM 
also features strobe polarity 
selection, two-key rollover, 
keyboard debounce and static 
charge protection of all input 
and output terminals. 

In addition to the ROM, 
other circuitry incorporated 
into the keyboard design 
provides parallel output and 
simultaneous serial output for 
driving a cassette recorder or 
other serial device. Both 
latched and unlatched strobes 
are available with either 
positive-going or negative- 
going logic which enables the 



keyboard to be connected to 
virtually any computer and 
provide full handshaking cap- 
ability. 

Other standard features of 
the circuit to be described 
include the following: elec- 
tronic shift lock and unlock; 
odd or even parity selection; 
uppercase only or upper and 
lower case operation; two key 
rollover, N-key lockout; four 
modes: control, shift, normal, 
user-defined; repeat circuit 
that works in any mode; fully 
buffered outputs for high 
drive capability and ROM 
protection; one piece molded 
plastic keyswitch assembly 
for keyboard rigidity; pre- 
mium grade double-sided 
plated-through PCB; ample 
power supply bypassing; 
sockets for all ICs; serial 
interface (10 cps or 30 cps 
standard) with TTL output 
(positive or negative logic), 
RS232C output, and 12 V 



22 



Build Your Own 



ASCII Keyboard 



. .. with serial and parallel output 



regulator circuitry; LED 
indicators: ASCII code 
indicators (one per bit to 
serve as visual key depressed 
feedback or to check on data 
code transmitted), shift and 
control indicators (when shift 
key or control key is depress- 
ed LED is lit); voltage regula- 
tors: five volt regulator 
circuitry, twelve volt 
regulator circuitry. 

Power supply require- 
ments for the AK-1 are +5 V 
dc, -12 V dc and optionally 
+12 V dc (only if serial 
RS232C output needed). 
These supplies should be well 
regulated and should be free 
of transients. 

Parts Selection 

There are several ways to 
build a keyboard around the 
KR2376 encoder chip 
depending upon where you 
want to start. If you start 
from scratch with only the 



ROM, you have to gather 
together all the other ICs, the 
resistors, capacitors, and any 
other components. More 
important, you must find a 
keyboard which has the need- 
ed keyswitches. Then, after 
all the parts are gathered, you 
have to wire it up and hope 
that it works. With the 
information given here, a 
competent electronics tech- 
nician can probably 
accomplish this task without 
too much trouble. Since the 
parts used in the design are 
usually readily available and 
the keyswitch assembly is 
sold by many surplus stores, 
this approach is certainly one 
to consider if you require a 
custom keyboard and have 
the time to gather and 
assemble the parts. 

A second, more realistic, 
approach is to order the AK-1 
kit from Microtronics. The 
advantages are many. First, 



you only buy the parts 
needed for your configura- 
tion. Second, you get ICs that 
have been 100% tested prior 
to shipment. You also get 
resistors and capacitors that 
are chosen specifically for the 
physical and electrical 
requirements of this circuit 
layout. In addition, you get a 
premium double-sided, 
plated-through printed circuit 
board which eliminates most 
of the point-to-point wiring 
found in many home brew 
design. Moreover, you deal 
with only one supplier who 
specializes in serving the 
computer hobbyist. 

A complete schematic and 
parts list for the AK-1 is 
shown in Fig. 1 and Table 1. 

Functional Block Diagram 
and Theory of Operation 

The operation of the AK-1 
ASCII keyboard can be easily 
understood by examining the 



functional areas consisting of 
the ROM, Shift, Repeat, 
Strobe, PISO, RS232C, vol- 
tage regulators, and LED 
indicators. Afunctional block 
diagram consisting of all of 
their circuits is shown in Fig. 
2. Refer to this diagram and 
the schematic in Fig. 1 for 
the following discussion. 

ROM circuit: The SMC 
KR2376-30 ROM is a 40-pin 
MOS keyboard encoder with 
all the logic necessary to 
encode single-pole, single- 
throw keyboard switches into 
ASCII code. This I C features 
TTL/DTL outputs, 2-key roll- 
over, N-Key lockout, 
self-contained oscillator, a 
delay network to eliminate 
the effect of contact bounce, 
and static charge protection 
of all input and outputs. In 
addition, external control is 
provided for even or odd 
parity selection. External 
circuitry has also been added 
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Capacitor 

C1 

C2 

C3 

C4-C5 

C6 

C7, C9 

C8 

C10 

C11 

C12-C14 



IC No. 



Diode 

D1 
D2 



Value (uF) 

.001 

47 pF 

.1 

.1 

1.0 

.1 

15 

1.0 

.1 

.1 



Type 



IC 1 


KR2376-30 


IC2 


555 


IC3 


7400 


IC4 


7474 


IC5,6 


7400 


IC7 


74165 


IC8 


555 


IC9 


7474 


IC 10 


741 


IC 11, 12 


7400 


IC 13, 14 


7408 



Type 

IN5242 zener 
IN5242 zener 



Type 

disc 

disc 

mylar 

disc 

tantalum 

tantalum 

tantalum 

tantalum 

mylar 

disc 



Fig. 1. ASCII keyboard schematic diagram. 



Resistor 


Value (Ohms) 


R1 


680k 


R2 


100k 


R3-R8 


2.2k 


R9-R10 


470k 


R11-R13 


510 


R14-R15 


2.2k 


R16 


47k 


R17 


4.7k 


R18 


3.9k 


R19 


2.2k 


R20 


47k 


R21 


10k 


R22-R31 


330 


R32 


2.2k 



VR1 is a 5V regulator 



to allow upper case only or 
upper and lower case only 
selection. 

The X-Y matrix wiring 
chart for the full ASCII 
character set is shown in Fig. 
7. Each Xj, Yj switch can 
generate three different codes 
depending upon the voltages 
present on the shift (S) and 
control (C) inputs. Mode 
selection logic is shown in 
Fig. 3. 

The control function is 
enabled by grounding a 7400 



NAND gate which also causes 
the control LED to light. 
Unlike the shift circuit, the 
control mode requires the 
continuous depression of the 
control key. 

The RC (R1 CD circuit on 
pin 19 of the ROM provides a 
strobe delay of 1.5 ms after 
the data on the output has 
become valid. The RC 
(R2 C2) circuit on pin 2 of 
the ROM sets the debounce 
oscillator frequency to 50 
kHz. 



Shift circuit: The AK-1 
features an electronic shift 
lock circuit. It is not 
necessary to hold down the 
shift key to obtain upper case 
operation. All you have to do 
is tap the shift lock key. To 
revert to lower case operation 
just tap the shift key. If you 
want to shift for only one 
character, just hold the shift 
key down for that character. 
The circuitry is a set/reset 
flip-flop made with two 
sections of a 7400 NAND 
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Standard Parts Kit 
Integrated Circuits 

1 - KR2376-30ROM (IC 1) 
1 -555 (IC2) 
3-7400 0C3, 5, 6) 
1 _7474(IC4) 

Resistors 

7 - 2.2k Ohm, % Watt, 5% 

1 - 680k Ohm, % Watt, 5% 

1 - 100k Ohm, Va Watt, 5% 

2 - 470k Ohm, % Watt, 5% 



Miscellaneous 

1 — Keyswitch assembly 

1 - AK-1 PC board 

1 - 16 pin DIP socket 

Optional Parts List 
LED Indicator Kit 

2 - 7400 ICs 

10 - 330 Ohm, V* Watt, 5% 
10 — Light Emitting Diodes 
1 — .1 uF disk 



Serial Interface Kit 
ICs 



2 -7408 IIC 13, 14) 



RPT 
CKT 



RPT 
TIMER 



Capacitors 

1 — .1 uF mylar 
1 -47 pF disk 
1 - .001 uFdisk 
4 — .1 uF disk 
1 — 1 uF tantalum 



1 — 40 pin DIP socket 
1 — Hardware package 



Y 
INPUTS 



X 
INPUTS 



ROM 



STROBE 



REPEAT 
INTERFACE 



STROBE 
LATCH 



LINE 
DRVR 



LINE 
DRVR 



m 



U 



SHIFT 



Vu 



+ L 



CTRL 



LED 
DRIVER 



1 - 

1 - 

1 - 

1 - 

Cs 



74165 (IC 7) 
555 (IC8) 
7474 IC9) 
741 (IC 10) 



3- .1 uFdisk 

1 — .1 uF mylar 

1 — 1.0 uF tantalum 

Regulators 

1 - 1N5242 12 V, 1 / 2 Watt 



Voltage Regulator Kit 

1 - 1 2 V dc, 1 / 2 Watt zener d iode 

1 - 510 Ohm, % Watt, 5% 

1 — .1 uF disk 

1 — 15 uF tantalum 

1 - 340T-5.ov or 7805 UC 



Rs 

2-510 Ohm, 1 / 4 Watt, 5% 
2 - 2.2k Ohm, % Watt, 5% 
1 - 47k Ohm, "A Watt, 5% 
1 - 4.7k Ohm, Va Watt, 5% 
1 - 3.9k Ohm, % Watt, 5% 
1 - 30k Ohm, % Watt, 5% 
1 — Timer Potentiometer* 
1 — Timing Resistor** 



Speed 

10 cps 
30 cps 



50k 
20k 



** 

33k 
2.2k 



Table 1. AK-1 ASCII keyboard parts list. 



gate with some additional 
gating to reset the flip-flop 
when the shift key is touch- 
ed. When the shift lock is hit, 
IC5B output goes low and 
causes the LED to light. At 
the same time, IC5C goes 
high enabling the shift 
function in the ROM. 

Strobe circuit: The strobe 
circuitry used in the AK-1 
allows maximum flexibility in 
choosing a strobe pulse that is 
compatible with your micro- 
computer. Both unlatched 
and latched strobes are 
provided which may have 
either positive-going or nega- 
tive-going logic. The 
unlatched strobe is present as 
long as the key is depressed; 
the latched strobe is present 
after the key is depressed 
until it is reset by the com- 
puter. Each new strobe pulse 
will set the latch after it has 



been reset. After each 
character is read by the 
computer, it should reset the 
latch in order to recognize 
the next strobe from the next 
character. 

The latch used in this 
circuit is a 7474 edge- 
triggered flip-flop which is 
hardwired to provide +5 V on 
pin 5 whenever a strobe is 
present (called a positive- 
going strobe, J" ), otherwise 
it will be zero when reset by 
the computer. Pin 6 of IC4 
provides the opposite type of 
latched strobe; one going 
from 5 volts to zero volts 
(called a negative-going 
strobe, ~1_ ). 

Depending upon your 
computer input requirements, 
you may select the latched or 
unlatched strobe by placing 
jumper J1 to the appropriate 
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Fig. 2. AK-1 functional block diagram. 



strobe. 

Repeat Circuit: The repeat 
circuit consists of two func- 
tions, the timing and the 
clocked repeat section. The 
timer is a 555 wired for 
a stable operation at approx- 
imately five characters per 
second. Higher or lower 
speeds may be obtained by 
changing resistors R9 and 
R10. However, the repeat 
clock speed must be less than 
or equal to the serial output 
clock speed, if it is used, in 
order to prevent data over- 
run. Clock pulses are fed into 
pin 11 of IC4 which is hard- 
wired to provide a logic 
(low) Q output when the 
repeat key is not depressed. 
This is fed to IC3A and has 
no effect on the strobe going 
into IC3B since IC3A output 
is high. When the repeat key 
is depressed, Q goes high and 
the clock pulses are routed 
through IC3A to IC3B. When 
the strobe is high into IC3B, 
the clock pulses are fed to 
IC3C, inverted and used to 
clock latch IC4B. When the 
repeat key is depressed or 
released, the D flip-flop 
ensures that the repeat clock 
pulses always end on a level 
transition rather than during 
the pulse, thus providing 
timing independence of the 
repeat key and a predictable 
number of repeated char- 
acters. 

PISO circuitry: The 
Parallel-ln-Serial-Out (PISO) 
circuit is probably the most 



complex of the functions 
besides the ROM itself. It 
provides keyboard users the 
option of using serial inter- 
face through two wires (sig- 
nal, ground) rather than nine 
wires (eight parallel output, 
ground) to their computer. It 
also gives the capability of 
simultaneous parallel and 
serial output which allows 
one keyboard to input data 
to the computer and simul- 
taneously input data to a 
cassette via a cassette inter- 
face. 

The PISO function con- 
sists of a timer and a 10-bit 
shift register made up of an 
8-bit shift register (IC7) and 
two-bit flip-flops (IC9). The 
timer is set to 110 Hz for 10 
cps or 300 Hz for 30 cps. A 
ten-turn potentiometer is 
provided to adjust the fre- 
quency to that used by your 
serial interface. 

The PISO is driven by the 
strobe circuit through IC3D 
and IC6A which serve to 
convert the strobe level 
change to a narrow .5 ms 
negative-going ( ~~u~ ) pulse, 
Under steady state con- 
ditions, when no character is 
being sent, pin 9 of IC9 is 
high (+5 V) which represents 
a mark. When a key is de- 
pressed, the strobe pulse sets 
IC9B, thus forcing Q, or pin 9 
of IC9B to remain high for 
the start of the serial bit 
stream. This 1 can be any 
width, from nothing to 
slightly less than one clock 
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SC = N (Shift Control keys not depressed) 

SC = S (Shift key depressed) 

SC = C (Control key depressed) 

SC = Invalid —^spurious data (Both keys depressed) 

where S,C = 0,0 volts, S,C = 5,5 volts 

N = Normal, S = Shift, C = Control 

Fig. 3. Mode selection logic. 
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cycle width, since the strobe 
pulse can arrive at any time 
with respect to the beginning 
of the clock cycle. Con- 
sequently this output 1 is 
probably a short bit and is 
used to absorb the difference 
between clock timing and the 
instant the strobe is detected. 

At the same time the 
strobe set IC9B, it reset 
IC9A, Q, to low. Therefore, 
during the next clock pulse a 
space or logic is transmitted 
signifying the start of the 
serial character. 

The rest of the code, 
loaded into IC7 during the 
strobe, will follow in sequen- 
tial order. The parity bit is 
hardwired to be high at all 
times. After these 8 bits, 2 
logic 1s are transmitted sig- 
nifying the end of the 
character. Until the next 
strobe pulse, the output is 
held in the mark position 
(logic 1). 

RS232C interface: The 
RS232C interface requires 
■12 V for a mark and +12 V 
for a space with the same 
11 -bit character stream as 
provided in the serial TTL 
output previously discussed. 
Consequently all we have to 
do is provide a logic level 
shifter to do the voltage 
changes. The versatile 741 op 



amp performs these functions 
nicely. 

The output of IC9B is Q, 
which is low for mark. Con- 
sequently, when volts are 
applied to the + input of the 
op amp, the output will go 
negative and vice versa during 
space or logic 1 input. 

Either serial output may 
be selected via jumper J3. In 
fact, both serial outputs may 
be used simultaneously if you 
have the capabilities to utilize 
them. (Thus providing three 
simultaneous outputs from 
the keyboard!) 

Jumper J4 selects positive 
or negative logic for the serial 
TTL output. 

Voltage regulator circuits: 
Both the ±12 volts regulator 
circuits utilize zener diode 
regulators since the current 
drawn by the keyboard 
circuit is very small. A 1 uF 
capacitor is provided on the 
output for transient suppres- 
sion -and high frequency 
smoothing. 

The five volt regulator 
utilizes a 7805 or 340T-5 
voltage regulator rated at 1 
Amp. Since the fully loaded 
keyboard draws only 350 mA 
at 5 volts, this regulator is 
well within its ratings. Two 
input capacitors are included 
on the input for regulator 
stability and decoupling. The 
output capacitor helps tran- 
sient response. 
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LED indicator circuit: The 
8-bit parallel output line is 
coupled to the LED ASCII 
code indicator via 7400 
NAND gates configured as 
invertors and acting as LED 
drivers. When an ASCII bit is 
high (+5 volts) the output of 
the LED drivers will be low, 
causing the LED to draw 
current. 

During standby, all inputs 
will be high and consequently 
all LEDswill be lit. The LEDs 
are arranged on the keyboard 
such that the rightmost LED 
represents the least significant 
bit (B1) and the leftmost 
LED represents the parity bit 
(B8). The ASCI I code for any 
depressed key will be shown 
on the LEDs as a lit LED for 
1 and a dark LED for 0. It is 
very interesting to watch the 
parity bit change as the code 
changes. With even parity, 
you should always have an 
even number of LEDs lit and 
with odd parity an odd 
number should be lit in the 
upper and lower case mode. 

Computer Interfacing 

Interfacing the AK-1 to 
your microcomputer should 
be very easy due to the flex- 
ibility of the interface 
circuitry. The hardware and 
software ideas presented here 
should enable you to success- 
fully interface your keyboard 
to most, if not all, I/O inter- 
face boards on the market 
today. 

Parallel interface: The 

polarity of the parallel data 

output is hardwired for 

positive logic with +5 V = 



1 1 1 // 



1", or V = "0" since this 



type of logic is the most 
commonly used for hobbyist 
applications. If your com- 
puter programs require nega- 
tive logic, it is an easy matter 
to complement the ASCII 
character via software to 
obtain this result. 

The ASCII output of the 
AK-1 keyboard is not latched 
as most interface boards have 
on board 8-bit parallel 
latches. This means that the 
data is valid on the output 
lines only as long as the 
strobe or data available signal 
is valid. As a result, your 
software computer program 
must have some way to recog- 
nize when to read the ASCII 
character on the data lines or 
in the I/O board latch. This is 
typically done with a status 
bit in a status word or 8-bit 
channel (as used on the 3P+S) 
or a status bit on a flip-flop. 
In either case, the status bit is 
set by the strobe from the 
keyboard. With the AK-1 you 
have a choice of a latched or 
unlatched strobe with either 
positive-going (0 V to +5 V) 
or negative-going (+5 V to 
V) logic. In general, if your 
I/O interface board does not 
have a status bit latch circuit, 
then you should use the 
latched strobe available from 
the keyboard. If you do have 
an on board latch (or flip- 
flop), then you can use the 
unlatched strobe from the 
keyboard. Your I/O interface 
board manual will tell you 
whethe r you nee d a negative- 
going (STROBE) or positive- 
going (STROBE) strobe. 
Choose the appropriate 
strobe by placing jumper J1 
to the appropriate hole. 



STATUS 
40H 
READ 
DATA 

02H 
03H 



READ STATUS BIT 

LOGICAL "AND" WITH (01000000B) 

NOT READ, TRY AGAIN 

READ DATA INTO ACCUMULATOR A 

RETURN TO MAIN PGM 

(STATUS PORT) 

(DATA PORT) 



Fig. 5. 8080 machine language program to read keyboard data. Program first checks keyboard status bit for a 
1 value, then reads value into Register A. 



LOOP 



CALL 
CMA 
OUT 
JMP 



READ 

OFFH 
LOOP 



(PREVIOUS SUBROUTINE) 
COMPLIMENT DATA FOR LEDS 
FF IS FRONT PANEL OUTPUT PORT 
JUMP TO NEXT CHARACTER 



Fig. 6. 
logic. 



8080 program to display keyboard data on front panel lights of Imsai 8080 requiring complement 
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If you use the latched 
strobe, you have to provide a 
negative goingCLT + ^ preset 
pulse to the reset terminal of 
the strobe latch. Many I/O 
boards generate this pulse 
automatically when a read 
command is executed by the 
software program. If your I/O 
board has an on board latch, 
the signal is probably gen- 
erated on board to reset the 
latch so you don't have to do 
anything. 

Serial Interface'. If the 
optional serial interface kit is 
purchased for the AK-1, you 
can use a serial port on your 
I/O board for the keyboard 
interface. If, on the other 
hand, you use a parallel inter- 
face to your microcomputer, 
you can use the serial inter- 
face to drive any of the 
popular cassette interface 
boards on the market today. 
In either case, you have to 
properly set the timing of the 
serial bit stream. 

Interfacing serial data to 
your computer requires 
several steps. First, you must 
determine what voltage levels 
your serial port requires. The 
AK-1 can supply TTL levels 
with mark = +5 V and space = 
V or standard RS232C 
levels with mark (logic 1) = 



-12 V and space (logic 0) = 
+12 V. For either voltage 
level, no strobe is needed 
since it is part of the serial 
data stream. After the voltage 
level requirements have been 
determined, the speed must 
be chosen. The AK-1 can be 
wired for either ten charac- 
ters per second (teletype- 
writer speed) or for 30 cps. 
Since most people can't type 
10 cps, either speed is quite 
satisfactory and the choice 
depends on the speed cap- 
ability of your I/O interface 
board. Once you have chosen 
the speed and set the speed 
on your I/O board, you have 
to adjust the timing poten- 
tiometer on your keyboard. 
Before you do this, check 
that you have the proper 
timing resistor for the speed 
you have chosen. For 30 cps 
R19 = 2.2k, and R20 = 47k; 
for 10 cps R19 ■ 33k, R20 = 
30k. 

The correct method to 
adjust the frequency utilizes a 
frequency counter or trigger- 
ed oscilloscope. If you have a 
frequency counter, adjust the 
555 timer output (pin 3) for 
110 Hz for 10 cps or 300 Hz 
for 30 cps. If you have a 
triggered scope, press any 
key, measure the serial out- 
put and adjust one ASCII bit 



for 9.0 ms for 10 cps or 3.3 
ms for 30 cps. 

Software Considerations 

Now that you have the 
hardware interfaced correctly 
to your I/O board, it is time 
to try it out by writing a 
keyboard input program into 
your computer's memory. 
The software given in Fig. 5 is 
for the popular 8080 chip 
used by the majority of 
hobbyists. 

In order to familiarize 
yourself with the required 
steps in the program, a pro- 
gram flowchart is shown in 
Fig. 4. Note that the sample 
program to be illustrated 
doesn't use hardwired inter- 
rupts but incorporates soft- 
ware interrupts as do the 
majority of computer 
hobbyist installations. 

The code for either serial 
or parallel interface is the 
same as shown in Fig. 5. 

In the main program, the 
input routine would be used 
by initiating a CALL READ 
statement after which the 
input data would be present 
in Accumulator A. 

The program in Fig. 5 
assumes that the I/O board 
strobe latch or the strobe 
latch on the keyboard is reset 
automatically via the hard- 
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switches hooked up to the AK-1 keyboard. Chart shows the ASCII codes available in the 



ware. For serial data, the 
strobe on the UART (RDA) 
is normally reset by hard- 
ware. It has also assumed that 
the data port address was 03 
and the status port address 
was 02 with the strobe or 
data available bit being B7. 
You may of course change 
port addresses and strobe bit 
position to suit your I/O 
board requirements. 

If you want to check the 
code generated by the key- 
board, and you have front 
panel indicator LEDs as does 
the Imsai 8080, you can run 
the program illustrated \n Fig. 
6 which puts the data on the 
LEDs. 

The CMA, or complement 
accumulator, is required 
because the Imsai LEDs work 
on negative or complement 
logic with respect to the 
ASCII keyboard input. 

Upper Case Only Section 

Many AK-1 users will 
undoubtedly want to use the 
upper case only option which 
is jumper selectable on all 
standard keyboards. 

By selecting upper and 
lower (jumper J2 to U+L) all 
upper case (shift), lower case 
(normal) and control 
character represented by the 
keyswitches are capable of 
being generated by the AK-1. 
If you desire switch selectable 
U+L or U only alphanumeric 
generation, a single-pole, 
double-throw (SPDT) switch 
can be installed on your key- 
board case with the center 
pole going to hole J2 and the 
outside poles going to the U 
and U+L holes. 

There you have it. A 
complete description of a 
keyboard with many options 
that should provide a versatile 
and flexible keyboard for 
hobbyist applications. You 
can now make the momen- 
tous keyboard decision and 
start to enjoy your electronic 
creation. Happy computing! 

If you decide to order a 
keyboard from Microtronics, 
please include $3 for shipping 
and handling and 6% tax (CA 
residents only) to: PO Box 
7454, Menlo Park CA 
94025 ■ 
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PRIME RADIX 



PRESENTS 




JM 



WE DO IT WITH MIRRORS! 

(and some very sophisticated state-of-the-art memory design) 



65, 536 BYTES 

Your dream can be a reality with the Prime Radix Corporation's 
64Ktm memory system at a very cost-effective price. And 
because it is a standalone memory system, you've got the 
advantage of greater flexibility not ordinarily available from 
add-in memory. Some of the features are: 

• The 64Ktm is fully buffered, presenting one TTL load to the 
memory bus. 

• The 64Ktm is digital group bus and ALTAIRtm bus 
compatible. When ordering, you must specify the bus 
architecture. A plugcard and cable will be furnished for the 
particular bus architecture you specify. 

• The minimum complement of memory is 40K BYTES, with 
starting address locations at OK, 8K, 16K, or 24K. Switch- 
able memory protect is in increments of 8K bytes on 8K 
boundaries. 

• The 64 K™ comes assembled and tested with its own power 
supply, attractively housed in an aluminum cabinet, ready to 

• PRIME RADIX, INC. • P.O. BOX 11245 • DENVER, 



plug into your system with a choice of a freestanding or a 
19" rack mountable cabinet, 5" H x 18" W x 14" Deep. 

Psuedo-static operation: on board refresh clock-generator 

provides processor independent refresh with no wait states. 

The 300NS worst case access time enhances high speed 

operation. 

Power/fail detection circuitry and battery backup will 
provide non-volatile memory (batteries are optional at extra 
cost). 

The 64K™ has an expandable organization to other bit 

word lengths. 



40K 
$1490 00 



LIST PRICE IS AS FOLLOWS: 

48K 56K 

$1580.00 $1670.00 



64 K 
$1750 00 



Delivery will be made in the same sequence as orders are 
received. Please allow 3 to 6 weeks for delivery. Mastercharge 
and BankAmericard are accepted. 

COLORADO 80211 • (303) 573-5942 OR 433-5630 




PRIME RADIX 



COMPUTER SYNTHESIS 



Print Name 



Address 



□ DIGITAL GROUP BUS 

□ ALTAIRTM BUS 

□ 64K@ $1750.00 

□ 56K@ $1670.00 

□ 48K@ $1580.00 

□ 40K@ $1490.00 

□ Check or M.O. enclosed 

□ Charge BAC 

□ Charge MC 

(Please No C.O.D.'s or P.O.'s) 



Make checks or money orders payable to: 

PRIME RADIX, INC 

P.O. Box 11245 

Denver, Colorado 80211 

(303) 573-5942 or 433-5630 



Credit Card Number 



4 Numbers Above Name (MC)Good Thru 



I City 



State 



Zip N U 



Signature 
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32K. One Card. One low price. 
Only from the Digital Group. 



Now, on only one fully static card, the Digital Group has 
squeezed in a whopping 32K of memory. Which, with a little 
quick addition, means a full 64K architecture now requires 
only 2 boards instead of 8. That's a 4-to-l space reduction 
...and leaves one extra memory slot on the Digital Group's 
standard motherboard still available for future products. 

All this and one low price, too. 

It just may be the best news of all. Our full static, assembled 
and tested 32K memory board is only $995. Now that's worth 
remembering. It's substantially less than our equivalent as- 
sembled 8K board prices. (Please note: We're initially offer- 
ing this 32K board assembled only, but kit versions will soon 
be available, too — at even lower prices.) 

Here's what you get. 

Specifications: 

• 32K on single card 

• Speed — 450ns. All of our current CPUs will operate at 
full -rated speed. 

• Decoding — Lower or upper 32K bank 

• Power I-5V only (8 4A 

• Card size — 12" x 5" (excluding connector fingers) 

Features: 

• May be intermixed on Digital Group systems with our 
8K memory cards 



• All data and address lines are buffered 

• Fully static memories — EMM 4801 (450ns) or equiva- 
lent 

Price: 

32K board complete, assembled and tested $995.00 

For all the memorable details, just fill out the coupon below. 
(Then all you have to remember is to mail it in.) 
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Denver, Colorado 80206 (303) 777-7133 
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□ I promise to mail this in, so add me to your mailing list! 



Name 



Address. 



City/State/Zip 

□ Remember me? I'm already on your mailing list, but I need the 
memory spec sheet desperately. 



Lawrence R. Zeitlin 



The Ultimate 



Personal Computer 



Forget learning the multiplication tables, compress college attendance into 
an afternoon, and master a new language in hours. Dick Tracy would have 
loved it. 



Dr. Zeitlin has been involved 
with computing machinery 
since he was awed and partly 
deafened by the Aiken Mark 
II at Harvard in the late '40s. 
Subsequent exposures were 
to the pin-programmed 
Burroughs 101, the Bendix 
G15, the IBM 1620, and a 
very forgettable group of 
analog machines, among 
others. He is now professor of 
Industrial and Organizational 
Psychology on the doctoral 
faculty of Baruch College of 
the City Univ. of New York, 
and is president of Lakeview 
Research, Inc., a consulting 
firm. His experience with 
computers of ever-decreasing 
size and cost provided the 
premise for this article. 



For several weeks last 
winter, I conducted an 
informal survey among my 
colleagues and graduate 
students, posing the question: 
"How would you make 
use of a small, portable com- 
puter, capable of storing and 
retrieving information, per- 
forming mathematical cal- 
culations, and making logical 
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decisions?" About 1 5% of my 
respondents stated that they 
would use the computer's 
mathematical capability for 
assistance in job related cal- 
culations, statistics, engi- 
neering, etc. Another 5% 
proposed to use it in some 
non-job related fashion, in- 
cluding as a paper weight, to 
figure the odds at the race- 
track, etc. 

But the overwhelming 
majority, nearly 80% of those 
asked, would make primary 
use of the information stor- 
age function, largely as a 
memory aid. They would use 
it to store and recall names, 
addresses, phone numbers, 
and birthdays. They would 
load it with the factual con- 
tent of course work or job 
related information, for 
retrieval as needed. 

This last proposed use was 
expressed with great depth of 
feeling since the question was 
posed immediately prior to 
college examinations; a time 
in the life of any member of a 
college community in which 
information storage and sub- 
sequent retrieval becomes a 
matter of great import. 

A Matter of Education 

After reviewing the results 
of my informal survey, I 
began to wonder at the 
feasibility of this last use. 
Just how much information 
storage is required of a 



college student? 

At a first approximation 
we may be able to estimate 
the information storage 
requirement by assuming that 
a college education represents 
the accumulated sum of all 
the assigned course reading 
over a period of four years. 

Let us take Paul Samuel- 
son's Economics as a repre- 
sentative textbook. It con- 
tains 800 pages, 40 lines per 
page, with 15 words or 80 
character spaces per line, for 
a total of 480,000 words or 
2,560,000 characters. 

If the typical requirement 
is two such books per course 
per semester, a college edu- 
cation represents 64 books; a 
total of 3.1 x 10 7 words or 
1 .64 x 1 08 characters. Coded 
in 7-bit ASCII format, a 
college education therefore 
represents 1.15 x 10^ bits of 
information. 

Now the current state of 
the art in solid state com- 
puter memory permits an 
information packing density 
of 6 mils3 per bit with inte- 
grated injection logic (|2|_). 
Neglecting packaging mate- 
rials and leads, this comes to 
about 1.67 x 10^ bits per 
cubic inch of active volume. 

A college education there- 
fore represents 6.88 cubic 
inches of state of the art 
storage, about the volume of 
a king size cigarette flip-top 
box. 



A common concern in my 
survey was the manner in 
which communication with 
the hypothesized computer 
would be accomplished. Most 
such communication requires 
the learning of a mechanical 
skill, keyboard entry, and a 
special programming lan- 
guage. My respondents felt 
that the computer would be 
of limited usefulness unless 
they could communicate to 
the computer as they would 
to another person in a natural 
spoken language and receive a 
similar auditory response. 

Let's look at the state of 
the art in this. Several years 
ago, IBM reported 92+% 
accuracy over a wide range of 
subjects with a phoneme 
decoder about the size of a 
shoe box for input. I suspect 
the size is smaller and the 
accuracy is higher today. 
Also, English-like query 
languages for data base access 
are in active development in 
software houses throughout 
the country. 

For output, synthesizers 
have been around for some 
time and are in commercial 
use in stock quotation de- 
vices, calculators, and reading 
devices for the blind. 

Suppose then we approach 
the input/output problem on 
a verbal level; the user speaks 
to the computer, perhaps in a 
restricted or formalized query 
language, and receives a 



synthesized speech response. 
No conceptual breakthroughs 
are required, merely miniatur- 
ization. 

But, if we are going to 
communicate in the spoken 
word, why bother to encode 
all the characters of text? 
Why not code phonemes 
instead? This will cut the 
storage volume required by 
almost half.* Thus the 
information content of a 
college education could be 
stored in 3.7 cubic inches. 

This volume is based on 
technology representing the 
current commercial state of 
the art. Within the last few 
months, a major semicon- 
ductor manufacturer has 
started preproduction runs of 
magnetic bubble static 
memories with storage capa- 
bilities of over 92,000 bits 
per chip. This permits an in- 
crease in information storage 
density of 22.5 times over the 
(|2l) or CMOS memories 
used for the previous calcu- 
lations. These and other new 
nonvolatile memories use 
little or no power in the 
resting mode. If we take 
advantage of this newest 
technology, a college edu- 
cation can be reduced to 0.1 7 
inch3 or about 3 cubic centi- 
meters. 

As Easy as Pulling Teeth 

This size is small enough 
to be conveniently implanted 
in the body, perhaps as a 
dental inlay or in the space 
made available by extracting 
a nonfunctional wisdom 
tooth. 

I wouldn't want anyone to 
judge this argument on the 
inlay idea, but the mouth is, 
in fact, an almost ideal envi- 
ronment. We tolerate foreign 
bodies in the mouth quite 
well. Virtually everyone in 
the audience has a filling or 
an inlay, a false tooth, or a 
piece of bridgework. The 



*Assuming 4 phonemes/word, the 
3.1 x 10 7 words = 1.24 x 10 8 
phonemes. The (32) phonemes of 
English can be encoded by a 5-bit 
code Thus the information con- 
tent is 6.2 x 1()8 bits equivalent 
to 3.7 in3. 



mouth is temperature con- 
trolled and serves as an effec- 
tive heat sink. This location 
for the computer facilitates 
input/output communication, 
a piezoelectric crystal picking 
up the vibrations of speech 
and responding via bone 
conduction to the ear. 

Indeed the saliva could act 
as an electrolyte for a wet cell 
which generates the power 
for operation. The only 
unusual design requirements 
are that the device be water- 
proof, shockproof, and 

nontoxic. 

Thus obtaining the infor- 
mation incidental to a college 
education could be achieved 
as easily as pulling teeth — 
and in the same professional 
office. 

But, you may well ask, 
despite the fact that the 
student receives his diploma 
with his dental bill, is this 
really an education? 

The answer is an unequiv- 
ocal NO — and an unfortu- 
nate YES. 

It is really no more of an 
education than handing a 
student an armful of text- 
books and granting him his 
degree; but, the latter is a fair 
characterization of present 
educational practices, and the 
inlay wouldn't be much 
worse. 

Education, as we conceive 
of it today, may be con- 
sidered a communications 
channel which conveys infor- 
mation from the printed page 
to the gray matter of the 
brain. Since the communi- 
cation channel has such a low 
data rate and the brain's 
retention process is so in- 
efficient, a prodigious 
amount of time must be 
spent in information transfer. 
If we assume that a student 
spends 40 hours a week for 9 
months of each academic 
year reading the 3.1 x 10? 
words representing a college 
education, he has a data input 
rate of approximately 58 
bits/second. 

Judging by the typical 
performance on exam- 
inations, only about 1/10 of 
this information is retained, 
resulting in an effective trans- 



mission rate of six bits/ 
second from the printed page 
to the brain. 

An oft-spoken criticism of 
contemporary education is 
that so much time is spent in 
the accumulation of infor- 
mation, that very little time is 
available to explore the use of 
that information. The direct 
implantation of data would 
solve that problem in a single 
stroke and could allow the 
educational process to direct 
itself to the integration and 
understanding of information 
rather than the accumulation 
of facts. In this respect the 
personal computer represents 
a potential technological 
breakthrough in education 
roughly on a par with the 
invention of moveable type. 

No One Reads the Sky Any- 
more 

Aside from purely peda- 
gogical considerations, the 
economic implications of a 
personal computer are stag- 
gering. As a simplified 
example, consider my son's 
grade school. Our local school 
district spends nearly 
$1,700/year/schoolchild. Ap- 
proximately 15% of the edu- 
cational time is directed to 
instruction in basic mathe- 
matics, largely rote learning 
of arithmetic. By the time the 
child has completed the fifth 
grade, the school system, and 
we the taxpayers, have spent 
$1,275 to teach the child to 
add, subtract, multiply, and 
divide. 

Now you and I know that 
we can buy the same skills 
conveniently packaged in the 
form of a pocket calculator at 
the local drug store for $9.98. 
Furthermore, the calculator 
never makes a mistake — but 
my son often does. 

When I expressed my mis- 
givings at a teacher's con- 
ference about spending so 
much valuable educational 
time and money on rote 
learning an easily mechaniz- 
able skill, I was greeted with 
expressions of shock and 
disbelief. "How can anyone," 
I was asked, "function in our 
society without a thorough 
mastery of arithmetic?" 



Yet, when I asked the time 
everyone in the room looked 
at his or her watch. No one 
glanced out of the window to 
ascertain the position of the 
sun in the sky. Not so long 
ago, however, the ability to 
tell time by the position of 
the heavenly bodies was also 
one of the marks of an edu- 
cated person. But since the 
personal timepiece evolved 
into a ubiquitous artifact, 
telling time by the sky has 
been deemed a skill appro- 
priate only for Boy Scouts, 
along with finding north by 
the moss on the trees, and 
building a fire by rubbing two 
sticks together. 

In due time, perhaps in the 
next year or two, Mickey 
Mouse on my son's wrist- 
watch may learn to count on 
his fingers as well as tell time 
by moving his hands. So too, 
after a somewhat longer 
period, the personal com- 
puter may become a ubiqui- 
tous artifact, a part of the 
natural scheme of things. 

The overall consequence 
of this eventuality may well 
be a change in our normal 
method of intellectual func- 
tioning. The most immediate 
is the one we have already 
discussed, providing the data 
bank of education at all levels 
of schooling — not the 
methodology mind you, but 
the data. 

Instant Retraining 

Another, and perhaps 
equally important, con- 
sequence will be the possi- 
bility of instantly changing or 
updating learned bodies of 
occupationally relevant data. 

It has been estimated that 
the half-life of a technology 
based job or education is 
about five years. That is, five 
years after learning a job or 
leaving school, half of what 
you have learned is obsolete. 
Retraining our adult work 
force has become an in- 
creasingly important prob- 
lem. If present trends con- 
tinue, a worker may well have 
to be retrained four to five 
times during his working life, 
with all of the lost time and 
emotional trauma that such 



31 



drastic dislocation in life 
involves. 

With the implantable 
computer it may ultimately 
be possible to change one's 
occupation with every visit to 
the dentist. Perhaps even do- 
it-yourself preprogrammed 
memories might be made 
available in such selected 



art today or is likely to be so 
before this decade is out. The 
technology is here and the 
economic impetus is positive. 
Indeed, the personal com- 
puter capability suggested is 
not the ultimate individual 
system but rather an interim 
step. The ultimate computer 
might well be the size of a 



With the implantable computer 

it may ultimately be possible 

to change one's occupation 

with every visit to the dentist. 



specialties as law and med- 
icine as a substitute for post- 
graduate education. 

Along a similar line, the 
courtroom lawyer might 
contain his law library in his 
molar, the tax accountant in 
his bicuspid. What a godsend 
for the doctoral student 
facing oral examinations! 

On a less esoteric level, the 
individual contemplating an 
overseas trip may eschew 
Berlitz for an implanted 
foreign language dictionary. 
Imagine the effect of ac- 
quiring 10,000 words of 
Chinese in a two hour layover 
in Hong Kong! 

The social implications of 
the implanted computer are 
equally as profound. If costs 
can be kept reasonable, as 
they probably will be judging 
by the price/performance 
manufacturing learning curve 
of pocket calculators and 
digital watches, the computer 
might well serve as a social 
equalizer divorcing access to 
data from income level. Note 
that human performance is 
still limited by intelligence 
and by the ability to use data 
itself. 

When I first started this 
little paper my tongue was 
firmly lodged in my cheek. 
But, come to think of it, 
everything I have suggested is 
either within the state of the 
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grain of sand implanted in the 
brain at birth and as acces- 
sible to the brain as any other 
neuron. 

At the moment I would 
say that such a device was a 
practical impossibility. Not a 
conceptual impossibility, 
mind you, but a practical 
one. I would be willing to 
bet, however, that perhaps 
my child, or certainly my 
grandchild will be spared the 
difficulty of rote learning the 
data of a college education by 
a man-made, aptly named, 
wisdom tooth. Okay, if not a 
tooth, then a locket or a wrist 
computer. 

Now I'm not seriously 
recommending that IBM 
should try to corner the 
market on dental supplies or 
that Intel should apply for 
FDA approval of its mem- 
ories, but rather that the data 
processing community should 
become aware of the long 
range implications of size and 
price reduction of computing 
machinery. We are in the 
earliest stages of a tech- 
nological revolution which 
will force us to reevaluate 
that human attribute, the 
storage, manipulation, and 
recall of information, and in 
consequence, the utility of an 
educational process that pro- 
vides that information in a 
most inefficient way. ■ 
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By taking advantage of the 
new technologies available to 
the industry today, we've con- 
sistently been able to give you 
one of the best prices on the 
market. Now because of great 
response, we can give you the 
best price. You can now buy 
the Compucolor 8001 for the 
reduced price of $2750. A com- 
plete stand-alone system with 
expanded graphics software 
for plotting points, vectors and 
bargraphs on a 160 x 192 
addressable grid— in color. 
Eight independent background 
and foreground colors. 

The Compucolor 8001 has 
an Intel 8080 CPU, 34 I/O 
ports and a color display with 
an effective band width of 75 
MHZ compared to 5 MHZ for 
standard TV sets. In fact the 
Compucolor is the only totally 
integrated system on the mar- 
ket which includes a color 
display. You can also have spe- 
cial options for the Compucolor 
8001 right now, including: Mini 
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light pens and a variety of 
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BASIC 8001 Is Easy To Learn. 

Compucolor's BASIC 8001 is 



a conversational programming 
language which uses English- 
type statements and familiar 
mathematical notations. It's 
simple to learn and easy to use, 
too. Especially when it comes 
to intricate manipulations or 
expressing problems more 
efficiently. The BASIC 8001 
Interpreter runs in ROM mem- 
ory and includes 26 statement 
types, 18 mathematical func- 
tions, 9 string functions and 7 
command types for executing, 
loading, saving, erasing, con- 
tinuing, clearing or listing the 
program currently in core. 
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The Compucolor 8001 has 1 IK 
bytes of non-destructible read- 
only memory which handles 
the CPU and CRT operating 
systems as well as BASIC 
8001. Sockets are in place for 
an additional 21K of EPROM/ 
MROM memory. The Random 
Access Main Memory has 8K 
bytes for screen refresh and 
scratch pad, 8K bytes for user 
workspace and room for 16K 
bytes of additional user work- 
space. The Compucolor also 
comes complete with a conve- 
nient mass storage device, 
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famous for, and thanks to the 
tremendous response to the 
Compucolor 8001, we've been 
able to reduce our price even 
lower— to $2750. Look over 
our dealer listing on the adja- 
cent page for the dealer nearest 
you. Then drop by for a dem- 
onstration. And while you're 
checking out the Compucolor 
8001, check out your dealer's 
financing plan. He can help you 
turn a good deal into a good 
deal more. 

Compucolor Corporation, 
P.O. Box 569, Norcross, 
Georgia 30091. 
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The Electronic Product Associates Micro-68, a small computer costing 
about $500. It also needs software to actually do anything. (Courtesy 
of Electronic Product Associates, San Diego CA) 
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The IBM 370/168 a large general-purpose computer costing several 
million dollars. With the proper software, this computer can handle 
many large tasks. (Courtesy IBM) 



Computer's Language ! 



. . . which level do you need ? 



Lance A. Leventhal 

PO Box 1258 

Rancho Santa Fe CA 92067 



It is hard to explain to 
people that a computer 
cannot do anything without a 
program or software. Even if 
the computer costs several 
million dollars like an IBM 
370/168 it still won't do 
anything all by itself. Surely 
you cannot expect more from 
a computer like the Elec- 
tronic Product Associates 
Micro-68, that costs only 
$500. Even the spinning tape 
reels that represent com- 
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puters in so many movies cost 
more than that. 

The Software Problem 

But how do you write this 
mysterious program and what 
does it say? Newcomers to 
the computer field are often 
surprised to find that soft- 
ware is the major problem 
and expense in most systems. 
How do you write software? 
How do you get it to run 
properly? How can you be 
sure that it really works? 
These questions are far from 
solved. After all, programs 
and programming have only 
been around for thirty years; 



we haven't solved many of 
the problems in disciplines 
like economics, literature, 
and history which people 
have struggled with for 
thousands of years. But 
would most people guess that 
the software involved in an 
application like the Bally 
Alley bowling game in the 
photograph cost thousands of 
dollars and many months to 

develop? 

In order to use the com- 
puter, we must somehow 
translate the task we want the 
computer to perform into a 
series of instructions which it 
can understand. The com- 



puter itself can perform some 
of the repetitive aspects of 
the translation if it has pro- 
grams written for that pur- 
pose. We call programs which 
help us write and run the 
useful programs systems soft- 
ware; the useful programs are 
applications software. How- 
ever, the more the computer 
does, the less control the 
programmer has and the more 
systems software, memory, 
and peripherals are necessary. 
The user must choose be- 
tween the programming ease 
and power of high-level 
languages and the lower cost 
and greater efficiency of 




The Bally Alley Bowling Game, a computer-controlled pintail machine. 
Software is the major problem and expense in such systems. (Courtesy 
of Bally Manufacturing Co.) 



machine or assembly lan- 
guage. 

Talking the Computer's 
Language 

The computer itself only 
performs certain specified 
actions in response to the 
binary patterns which form 
its instruction set; the 
manufacturer defines this set 
as part of the design of the 
CPU. The instructions gener- 
ally are rather simple: Add 
the contents of two registers 
or shift the contents of a 
register one place to the left. 
On the other hand, the tasks 
the programmer wants to do 
are much more complex: 
change a word in a line of 
text, read data from a cas- 
sette, or move a spaceship in 
a "Space-war" game. These 
tasks will require many of the 
simple computer instructions. 

The programmer can try 
to do the entire job without 
any help from the computer. 
Of course, this was the 
original programming meth- 
od; it involves writing the 
required sequence of instruc- 



tions in binary and entering it 
into the computer memory 
with switches like the front 
panel switches on the Imsai 
8080 in the photograph. An 
Intel 8080 program to add 
two numbers (locations 40 
and 41 hexadecimal) and 
return the result to memory 
location 42 (hex) would look 
like this in binary: 

00111010 
01000000 
00000000 
01000111 
00111010 
01000001 
00000000 
1 0000000 
00110010 
01000010 
00000000 

Clearly the purpose of 
such a program is far from 
obvious to the reader. Fur- 
thermore, the entry process is 
tiresome and most people 
make a lot of mistakes. Only 
a person with a perfect 
memory and strong fingers 
could enter a long program 
this way. Of course, the 




The IMSAI 8080 Computer. Its panel switches and lights can be used to 
enter programs in binary. (Courtesy of IMS Manufacturing Co., San 
Leandro CA) 



programmer must also verify 
the entry procedure and 
somehow find any errors. 

Finding errors is difficult 
since all binary numbers look 
the same (at least to this 
observer). Here is the same 
program as before with one 
bit wrong. Can you find the 
mistake? How long did it 
take? 

00111010 
01000000 
00000000 
01000111 
00111010 
00100001 
00000000 
1 0000000 
00110010 
01000010 
00000000 

Getting the Computer to 
Help 

A simple way in which the 
computer can help is with an 
octal or hexadecimal 
monitor. This is a program 
which takes entries in octal or 
hexadecimal and converts 
them into binary. Now the 
simple addition program is (in 
hexadecimal): 

3A 
40 
00 



47 

3A 

41 

00 

80 

32 

42 

00 

At the very least, entering a 
program in octal or hexa- 
decimal is easier on the eyes 
and the fingers. Furthermore, 
finding errors is much 
simpler. Here's the erroneous 
program in hexadecimal. Now 
can you find the mistake? 

3A 

40 

00 

47 

3A 

21 

00 

80 

32 

42 

00 

However, you must either 
buy or write the monitor 
program which does the 
conversion. Of course, such 
simple programs are widely 
available at very low cost. 
The conversion is a perfect 
task for a computer which 
never makes an arithmetic 
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mistake, looks at the wrong 
line, forgets to use the right 
number system, or gets tired 
of the whole procedure. 

Note that the octal or 
hexadecimal monitor also 
requires more complex input 
and output devices. You will 
need something that will 
accept and display the octal 
or hexadecimal entries like 
the National SC/MP keyboard 
kit shown in the photograph. 
Even a simple device like this 
keyboard kit is more expen- 
sive than a row of switches 
and a row of lights (that's all 
you need for binary entry). 
Each added convenience 
results in extra costs in 
memory, programs, periph- 
erals, and other accessories. It 
is like those bargain car prices 
they advertise on television; 
of course, that price does not 
include "dealer preparation, 
delivery, tax, license, motor, 
wheels, seats, doors, etc." 

Entering instruction codes 
directly with no other assis- 
tance than that provided by a 
simple monitor is machine 
language programming. Its 
advantages are that you can 
enter programs directly into 
the computer and that you 
need very little extra software 
or memory. Its disadvantages 
are slowness, inflexibility, 
lack of documentation or 
debugging facilities, and 
complete machine depen- 
dence. The same addition 
program written for a 
Motorola 6800-based com- 
puter like the EPA Micro-68 
would be (in hexadecimal): 

96 
40 
9B 
41 
97 
42 

Clearly, the programs do not 
look much alike and neither 
one tells you very much 
about what is going on. 

Machine language pro- 
grammers must be very 
familiar with every aspect of 
the computers they use. The 
programmer must know what 
registers are available and 
how they can be used, what 




The National Semiconductor SC/MP Keyboard Kit. Its keys and 
displays allow the user to enter programs in hexadecimal. The cost is 
$95. (Courtesy of National Semiconductor) 



effects the instructions have 
on registers and status flags, 
what addresses or data each 
instruction requires, and what 
limitations the computer has 
on addressing methods or 
data length. An Intel 8080 
programmer must, for ex- 
ample, remember that the 
processor cannot add the 
contents of a memory loca- 
tion directly to the accumu- 
lator; you have to move the 
data to a register. A machine 
language programmer using 
either the Intel 8080 or 
Motorola 6800 must re- 
member whether a particular 
instruction requires one, two, 
or three bytes of memory. 
Most computer users really 
are not very interested in 
such distinctions. They want 
to try a new game, play 
music, control an amateur 
radio station, or handle 
accounts. Few users want to 
spend their time becoming 
experts in manipulating 
registers and status flags. To 
most, this is not a very inter- 
esting or useful pastime. 

Calling Things by Name 

The programmer can 
improve the situation a little 
by assigning names to instruc- 
tions, addresses, and data. 
This procedure makes pro- 
grams more comprehensible 
and easier to debug but the 
programmer must keep the 
track of all the names and 



eventually translate them into 
their binary or hexadecimal 
equivalents. The manu- 
facturer provides a set of 
names for the instructions 
and the registers. These 
names are called mnemonics 
since they are supposed to be 
easy to remember. The prob- 
lem is that while some oper- 
ations have obvious 
mnemonics (e.g., ADD, SUB, 
JUMP, OR), others do not. 
The result is mnemonics like 
WMP, PCHL, and even SOB 
(try to guess what that 
means!) The programmer 
must assign names to ad- 
dresses and data and will soon 
discover why the manufac- 
turer has difficulty providing 
sensible names. 

The Intel 8080 addition 
program using appropriate 
names is: 

LDANUM1 
MOV B, A 
LDA NUM2 
ADDB 
STA RESLT 

This surely makes a little 
more sense than the binary or 
hexadecimal versions. The 
reader can differentiate 
between instructions, data, 
and addresses and get some 
idea of what the program is 
doing. Of course, the pro- 
grammer must still translate 
the program into the form 
which the computer under- 



stands. Remember that only 
the programmer gains from 
this change; the computer 
actually likes (and will only 
ultimately execute) the 
binary form. 

This improved form using 
names is assembly language 
programming and the trans- 
lation process is an assembly. 
Here again, the computer can 
help; the assembly is another 
repetitive series of operations 
which form an ideal task for a 
computer. The program 
which does this job is an 
assembler. It takes the 
assembly language program 
(source code) and produces a 
machine language program 
(object code). It translates 
mnemonics into binary codes, 
keeps tables of user-assigned 
names, and can do a lot of 
additional housekeeping as 
well. Note that the assembler 
does not care whether the 
names mean anything or not; 
it will handle WMP or SOB 
just as well as ADD, LOAD, 
or AND. Of course, an 
assembler is a much more 
complex program than a 
hexadecimal monitor. 

The advantages of assem- 
bly language programming are 
obvious: Programs are easier 
to write, understand, enter 
into the computer, and 
debug. The programs are still 
different for each computer 
but not as different as in the 
machine language case. The 
Motorola 6800 version of the 
addition program, for 
example, is: 

LDAANUM1 
ADDANUM2 
STAA RESLT 

The assembly language pro- 
grams are certainly far more 
alike than the machine 
language programs. The 
assembler a\so \n'\\\ auto- 
matically make each instruc- 
tion the proper length and 
immediately inform the 
programmer of errors in 
syntax. Some assemblers can 
create programs which the 
user can place anywhere in 
memory; they may also 
perform various code con- 
versions, permit simple entry 
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of tables and messages, pro- 
vide shorthand forms for 
common instruction se- 
quences, and even do some 
arithmetic. As usual, the 
more the assembler does, the 
more it costs and the more 
memory it requires. 

The most obvious dis- 
advantage of assembly lan- 
guage programming is the 
need for an assembler. Not 
only do assemblers cost 
money (hand assembly is 
impossible for anything but 
short programs), but they 
also require extra memory 
and peripherals. A typical 
assembler will occupy several 
thousand words of memory; a 
printer is necessary to make 
listings and a cassette or 
paper tape reader to enter 
user programs and the 
assembler itself. Now you will 
find you need a peripheral 
like the $1,000 standard tele- 
typewriter shown in the 
photograph; it combines a 
typewriter-like keyboard with 
a paper tape reader and 
punch. Furthermore, the 
assembler has its own rules 
which the programmer must 
learn and error messages 
which the programmer must 
decipher. 

The assembly language 
programmer still has the 
problem of describing a task 
in the computer's language, 
i.e., in terms of the basic 
instruction set. Complex 
operations will still result in 
many simple instructions. 
The programmer must learn 
and remember all the pecu- 
liarities of a particular 
computer. The final program 
will be difficult to understand 
without a great deal of 
documentation and unusable 
on any other computer. 

Making the Computer Talk 
Your Language 

Of course, the ideal pro- 
cedure would be for the 
computer to understand an 
ordinary written description 
of the task. But human 
languages are far too complex 
for computers. The meaning 
of words is imprecise and 
often depends on their con- 
text or on the origin or 



occupation of the writer. 
Computer translations of 
natural languages are seldom 
successful for this reason. The 
problem is to find a com- 
promise which both the user 
and the computer can under- 
stand. 

The high-level (procedure- 
oriented) language is a 
solution to this problem. 
High-level languages are 
designed so that a particular 
type of operation can be 
easily formulated and per- 
formed by a computer. A 
program called a compiler 
translates the high-level 
language program into an 
actual machine language pro- 
gram. Unlike assembly 
language, each statement in a 
high-level language will result 
in many machine language 
instructions. 

A recent roster of high- 
level programming languages, 
although limited to those in 
more than local use in the 
United States, contains 167 
entries. This roster does not 
include many new languages 



developed specifically for 
small computers. Some of the 
high-level languages are 
general-purpose; others are 
specifically intended for such 
applications as engineering 
design, numerically con- 
trolled machine tools, trans- 
portation networks, simu- 
lation, graphs, animation, 
computer-aided instruction, 
systems software, string 
handling, test generation, 
economics, and circuit design. 
Among the ones you may 
have heard of (in alphabetical 
order) are: 

1. ALGOL (Algorithmic 
Language). A general-purpose 
language which is popular 
with theoreticians. Also 
widely used in Europe. 

2. APL (A Programming 
Language). A powerful 
language with an unusual 
character set which can 
operate directly on entire 
string and arrays. 

3. BASIC (Beginner's All- 
Purpose Symbolic Instruction 
Code). A simple language 
developed for solving 




The Teletype Corporation ASR-33 teletypewriter. This widely used 
device allows the user to enter assembly language programs from the 
keyboard or paper tape reader. The cost is around $1 ,000. (Courtesy of 
Teletype Corporation) 



numerical problems. Widely 
used for instructional, 
business and entertainment 
programs in professional and 
hobbyist applications. 

4. COBOL (Common 
Business Oriented Language). 
An English-like language 
widely used in business data 
processing. 

5. FORTRAN (Formula 
Translation language). A 
language originally designed 
for scientific applications, but 
now used in almost every 
field. The first and most 
widely used high-level lan- 
guage. 

6. LISP (List Processing). 
A list processing language. 

7. PASCAL. An extended 
version of ALGOL designed 
for structured programming 
and systems software. 

8. PL/I (Programming 
Language I). A general-pur- 
pose language which com- 
bines many of the features of 
ALGOL, COBOL, and 
FORTRAN. 

9. SNOBOL. A string 
processing language. 

The existence of so many 
high-level languages clearly 
means that no single one has 
proved to be suitable for all 
tasks. Even more languages 
have appeared and dis- 
appeared. Fig. 1 tracks the 
rough history of the major 
languages starting with the 
development of FORTRAN 
in the early 1950s. 

Of course, only a few of 
the languages are really in 
everyday use. The most 
common are FORTRAN for 
scientific problems, COBOL 
for business problems, and 
BASIC for instructional 
systems. Programs in high- 
level languages are much 
shorter and simpler than 
programs in assembly or 
machine language. For 
example, the addition pro- 
gram in FORTRAN becomes 
the single statement 

RESLT= NUM1 + NUM2 

Surely that program is easier 
to write and to understand 
than any of the previous 
forms. 
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Fig. 1. A time history of common computer languages. FORTRAN is both the oldest and most widely used 
of these common high-level languages. PASCAL is a relative newcomer which computer users should be aware 
of. 



Talking at a High Level 

The high-level language 
program closely resembles the 
steps which a person in a 
particular field would nor- 
mally use to describe the 
solution to a problem. The 
program does not mention 
the registers, flags, and 
addresses which the compiler 
will use to implement the 
statements. Users can formu- 
late solutions in their own 
terms and let the compiler 
handle the details. A 
FORTRAN program, for 
example, is very similar to the 
algebraic formulation of a 
scientific or engineering 
problem while a COBOL 
program handles the large 
data files and complex re- 
porting procedures that are 
typical of business problems. 
The designer must choose the 
proper language — COBOL 
would clearly be awkward for 
solving mathematical equa- 
tions while a special language 
for complex equations would 
not handle a payroll very 
well. 

The advantages of high- 
level languages are that pro- 
grams are shorter, easier to 
write and debug, and more 
comprehensible. Further- 
more, the programmer does 
not have to worry about (or 
learn) the internal workings 
or the instruction set of a 
particular computer. The 
resulting programs are por- 
table (they can run on any 
computer that has a compiler 
for the language). In the case 
of common languages that 
have widely agreed-upon 
standards, the programmer 
may even be able to find old 
programs that solve a partic- 
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The Cromemco Z-2 Computer, a system capable of handling high-level 
languages if you add enough memory and peripherals. (Courtesy of 
Cromemco, Inc., Mountain View CA) 



ular problem. There are lots 
of FORTRAN, COBOL, and 
BASIC programs in files, 
libraries, and magazines. 

The disadvantages of high- 
level languages are that they 
often produce programs that 
run slowly and use a lot of 
memory. Most high-level 
languages are only suited to 
particular applications and all 
require a compiler. The 
compiler is like a real 
language translator; its 
awkwardness and inefficiency 
have the same causes as the 
strange translations one often 
finds from Japanese or 
German. The compiler itself 
occupies a large amount of 
memory and may be fairly 
expensive. Most computers 
capable of supporting high- 
level languages will be large 
systems with many extras like 
the Cromemco Z-2 system 



shown in the photograph. 

High-level languages also 
allow many tradeoffs. Some 
compilers can produce faster 
and shorter machine language 
programs by examining the 
context in which statements 
appear. However, these so- 
called optimizing compilers 
use more memory and run 
slower than regular compilers. 
Some languages are simpler 
and easier to learn but may 
not be suitable for complex 
applications. Sometimes a 
high-level language is not 
translated into a machine 
language program and then 
run; instead, a program called 
an interpreter simply trans- 
lates each statement and 
executes it. This procedure 
uses less memory and can 
easily be made interactive but 
does not result in efficient 
programs and means that the 



translation must be per- 
formed every time the user 
runs the original program. 

Choosing a Level 

Which way is the best? 
The choice depends on the 
programmer and the task. 
High-level languages are easier 
to use and provide more 
comprehensible programs. 
Assembly and machine 
language allow the pro- 
grammer to manipulate the 
computer very cleverly; this 
often results in much faster 
and shorter programs. BASIC, 
for example, is well-suited to 
games, editors, calculators, 
interactive programs, and 
instructional uses. Assembly 
language is often better for 
I/O handlers, operating 
systems, real-time appli- 
cations, and other systems 
programs. Even if you do not 
normally write assembly 
language programs, you may 
want to learn a little about 
assembly language. That way 
you will know how it works 
and you will be able to take 
advantage of other people's 
assembly language programs. 
But high-level languages are 
clearly the way to go for 
most large user programs; 
writing, debugging, and 
testing the programs are all 
much simpler. ■ 
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A PET For Every Home 



. . a look at the Commodore PET 2001 



Sheila Clarke 

P.O. Box 430 

Glen dale CA 91206 

As far back as two years 
ago it was predicted by 
a few that someone would 
produce a computer system, 
designed to sit alongside your 
calculator, or TV and stereo. 
Commodore Business 
Machines of Palo Alto, Cali- 
fornia has done just that. 
They're aiming the PET 2001 
at every housewife, small 
business person, and kid on 
the block. The PET (Personal 
Electronic Transactor), 
Commodore claims, is the 
first mass-produced turnkey 
computer to be manufac- 
tured, that can be used by 
anyone from six-year-olds to 
fine instrument design 
engineers. The term "home 
computing" is now being 
redefined by Commodore to 
include consumers beyond 
the range of heretofore 
hobbyists. 

There is certainly not 
enough time for any author 
or magazine to check out 
every single new computer 
that pops up on the horizon. 
But two things sent us up to 
Palo Alto for a first-hand 
look. One was the low price 
(how can they do that?!) and 
the other was the mass 
market appeal (what would I 
do with a computer, any- 
way?). 

Ready to run at the flip of 
a switch, the PET 2001 will 
be priced in the $600 range. 
The complete system inte- 
grates a 9 inch video display, 
ASCII and numeric key- 



boards on one panel, cassette 
storage and BASIC software. 
The 6502 based machine has 
been given a specially design- 
ed interface based on the 
IEEE-488 bus standard. Resi- 
dent memory totals 12K. 
Details on the PET specifica- 
tions and software are 
discussed further on, but first 
let's take a look at 
Commodore's thinking with 
regard to PET's future. 

Arnold Karush, Systems 
Sales Manager for Commo- 
dore, has been a programmer 
by trade. Formerly marketing 
manager at Imsai, Arnie 
moved over to Commodore in 
early April to handle the 
newly formed division for the 
PET. Chuck Peddle, designer 
of PET, hailed from MOS 
Technology (KIM manufac- 
turers) where he had designed 
the 6502 chip. Both gentle- 
men responded to the 
question regarding the low 
pricing of PET by explaining 
that Commodore is a "verti- 
cally integrated company," 
meaning they now own MOS 
Technology which makes the 
most expensive ingredients at 
rock bottom pricing. Some of 
those ingredients include 
semiconductors and the 6502 
chip. What Commodore can't 
produce, they can afford to 
purchase in large quantities 
wherever in the world the 
components are least expen- 
sive. Says Arnie Karush, 
"Commodore manufactures 
all the most costly compo- 
nents itself. Also it is taking a 
mass production view. No 
one, not even IBM has yet 



mass-produced a computer. 
The pricing is structured to 
promote sufficient profits, 
and at the same time, pro- 
duce sufficient sales to 
support the product at this 
low price. We could sell it for 
$1,000 and still sell a lot." 

Chuck Peddle explains 
further, "We feel prices can 
be controlled. The most anti- 
inflationary thing going is 
semiconductor technology. 
Commodore purchased that 
capability when they bought 
MOS Technology. We decided 
the best utilization of their 
capability was with our 
known retail service and an 
international manufacturing 
and marketing viewpoint. 
They (MOS Technology) felt 
the best place to put their 
money was in personal com- 
puting in a way that would 
let them maximize their semi- 
conductor orientation.' 
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Specifications 

The entire unit weighs 
forty-four pounds and 
measures 16 1 / 2 " wide by 18 1 / 2 " 
deep and 14" high. Memory 
includes an 8K BASIC inter- 
preter and a 4K operating 
system, with optional 
possibilities for expansion to 
32K. The video display has 
unusually good resolution in 
a 9" screen. It features a 
1000 character display in 40 
columns by 25 lines. The 8 x 
8 dot matrix makes for fine 
continuous graphics and 
graph plotting, as well as 
automatic scrolling and 
blinking cursor. Graphics 
capability also includes 



reverse field on all characters. 

The keyboard has 64 
ASCII upper and lower case 
characters scrunched into a 
smaller area than a normal 
keyboard, but arranged 
identically to a typewriter. 
The upper case characters 
provide the pseudo-graphics 
capability, including playing 
card symbols. Alongside is 
the numerical keyboard 
arranged calculator style. 
Limited editing functions 
provide insertion and de- 
letion, with screen control of 
clear and erase. 

The cassette drive uses 
standard cassette tapes. 
Commodore is providing a 
file management system in 
BASIC. Some of the pro- 
gramming capabilities include 
single character input/output 
with a GET command, 
strings, integers and multiple 
dimension arrays. The PEEK 
and POKE commands permit 
one to program in assembly 
language using subroutines. 
Commodore feels their 
BASIC expands the capa- 
bilities of current BASICs by 
claiming it's 20% faster, and 
uses high precision with ten 
significant digits. 

Peripherals 

The IEEE-488 interface 
standard has several impor- 
tant implications. Among 
them is the high quality of 
communication capable be- 
tween the PET and periph- 
erals. No, there are no pe- 
ripherals yet available for the 
computer. But Commodore 
projects that the first of 



40 




Commodore Business Machines' PET (Personal Electronic Transactor) Computer. 



several will be available 
within the next six to nine 
months. It will be a printer 
with formatting capabilities, 
followed by an intelligent 
floppy disk system. All 
peripherals will connect to 
the bus in daisy-chain fash- 
ion. Each will be individually 
addressable. Pricing for 
peripherals is anticipated to 
be as relatively low as the 
PET is to competitive micros. 
Now, all you home-brew 
enterpreneurs stop tugging on 
your earlobes and pay atten- 
tion: Commodore is inviting 
outside designs of special 
features and functions to be 
submitted for purchase and 
inclusion in the PET package. 
Your invention must be more 
than theory and hypotheses 
... it must be proven. The 
company is, however, very 
interested in encouraging 
outside innovation and invites 
you to submit yours directly 
to Commodore, PET 
Division, 901 California Ave., 



Palo Alto CA 94304. 

Chuck Peddle talked about 
the design possibilities for 
future peripherals, saying, 
"We've done some things in 
the PET that are not obvious. 
The cassette, though a stan- 
dard audio drive, has been 
dramatically simplified. 
Commodore designed all its 
electronics. We look at a 
mechanism or a peripheral 
and try to figure out how to 
put smarts into it. For in- 
stance, the floppy disk will 
probably have three pro- 
cessors. We'll be using micros 
to handle a lot that other 
manufacturers do not." 

IEEE 488 Bus Standard 

The PET departs from the 
so-called Altair bus standard 
by using the IEEE-488 bus. 
Until now, as it was ex- 
plained, the only way to 
obtain interfacing for this bus 
was through very few 
manufacturers, like Hewlett/ 
Packard, and at great ex- 



pense. Arrival of the PET 
particularly excited instru- 
mentation houses across the 
country, according to Karush, 
because most of them require 
the IEEE bus to computerize 
their instruments. "Several 
years ago instrumentation 
houses predicted that ulti- 
mately all instruments would 
be connected to computers. 
Very expensively." So, he 
continued, designers got 
together and under the IEEE 
banner, developed the 
IEEE-488 standard interface. 
It has been published and is 
now accepted by all instru- 
mentation houses. Most have 
the capability, but in a black 
box only. Until now, no one 
has offered a computer using 
this standard. 

Software 

The mass consumer 
market is not made up of 
programmers. So heavy 
emphasis has been placed on 
development of a wide 



variety of software packages. 
Many programs, several on 
one cassette, will be available 
at the time the PET goes on 
the market. Some include 
financial management, home 
accounting, real estate, and 
games (of course!). About 40 
volumes, or cassettes of 
programs are anticipated to 
be available in September. 

Now you software types 
pay special attention. 
Commodore is going into the 
software publishing business. 
Authors will now have a 
market for their 6502 soft- 
ware because Commodore is 
particularly interested in 
stimulating a market for your 
talents. Software writers who 
have fully debugged, tested 
and documented programs 
for the PET may submit them 
to Commodore for purchase 
or royalty payment. Anyone 
interested in participating 
may contact Ms. Terry Brock 
at Commodore in Palo Alto. 
Arnie Karush added that if 
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Chuck Peddle, Pet's designer at Commodore, and 6502 chip designer 
while at MOS Technology, plans to put "smarts" into every peripheral 
to be designed for the PET. 



Commodore sees that pro- 
grammers are clamoring for 
assembly language, they'll de- 
velop it. 

Who Will Buy a PET? 

Can't you see it now: 
"Every Man Who's His Own 
Man Owns a Personal 
Computer" headlined in a 
Playboy Magazine ad. It's 
coming. Sure, you can order a 
PET directly from 
Commodore. More conve- 
niently, you should be able to 
walk into your nearest 
computer store and buy one 
off the shelf. But wouldn't it 
be a knockout to see it on the 
shelf of a large department 
store? That's coming too. At 
this writing Commodore was 
still negotiating with a 
specific retailer, but by now 
you can check out the adver- 
tising in your local newspaper 
or computer magazine, or 
perhaps walk into a nearby 
Sears or Montgomery Ward 
and see it on the shelf in the 
business machines depart- 
ment. Karush speculates, 
"We've concentrated our 
marketing target on women, 
but it really applies to men 
too. If we put an ad in 
Playboy Magazine for in- 
stance, or Newsweek, or 



Business Week showing a 
personal computer ..." 

Recent experience with 
n on -hobbyist reaction to 
seeing a computer in our 
homes has been of puzzle- 
ment and dismay, even awe. 
When asked how Commodore 
expects to overcome public 
resistence to the negative 
image of computers, Chuck 
Peddle expressed a sureness 
that when housewives and 
working mothers see how 
simplified their lives, and 
challenged their minds can 
become with the addition of 
a computer, how can they 
resist? 

As Karush puts it, "So far 
most computer purchasers 
have been 99% male. If the 
average man wants to spend 
$600 for a computer, he's 
going to have to justify the 
expense to his wife. So we've 
taken a look at how a 
computer may serve that 
segment (women) of the 
population. Bridge, for in- 
stance, is a complex game 
that can be brushed up on 
with the computer before 
playing with friends (and 
making a fool of yourself). Or 
some who have a good edu- 
cational background and have 




Arnold Karush, Commodore's Systems Sales Manager, predicts 
spectacular first year sales for PET. He confidently speculates that 
Commodore's mass-produced computer will take the world's 
population by storm. 



become bored watching soap 
operas, have an opportunity 
to learn something new and 
challenging. Like pro- 
gramming." Other obvious 
applications are checkbook 
and tax record keeping, or 
menu planning. 

Small businesses can use 
the PET when the printer 
becomes available. Kids can 
play games, then when suffi- 
ciently hooked, can learn to 
program. Devices are ex- 
pected to be available to help 
the PET handle such func- 
tions in the home as energy 
conservation, control of 
appliances, and security 
systems control. 

The PET is not yet 
optimized for broad business 
applications. But it can now 
aid, say, an orthodontist in 
computing the angles for 
putting braces on someone's 
teeth, or compute three- 
dimensional geometry if 
you're a bridge (not dental) 
designer. You could compute 
stress analysis and do bar 
graphics. Now. It's a great 
way to get a $600 computer 
to do what it's taken a 
$3,000 computer to do. 

But can it all be done 
when the PET is available in 



September? No, unless the 
software volumes are pur- 
chased separately, provided 
they've been developed by 
that time. Some will def- 
initely be available. Projec- 
tions are that a single cassette 
package will come with the 
PET, containing tutorial 
programs. Additional volumes 
can probably be purchased 
for around $10 to $20. 

What About Hobbyists? 

Karush believes that many 
hobbyists do not have a CRT, 
or a good BASIC, or a way to 
load BASIC. If they do, they 
don't have a good way to get 
it up and running. Or they 
don't have graphics capa- 
bi I i ty . In any event 
Commodore is not concerned 
with trying to replace 20,000 
or so existing home com- 
puters. "If we didn't replace 
any of these, we'd hardly 
notice it in terms of the 
overall numbers." 

Commodore is betting that 
their PET will be the fore- 
runner of a whole family of 
computers. Nobody has yet 
proven that you can sell 
100,000 computers in a year. 
Commodore will be the first 
to try. ■ 
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Wkq bu% a micro, 
when tpu can buy a mini for lessl 




MOST OF TODAY'S PERSONAL 
COMPUTERS are microcomputers. 
Compared to our minicomputer they are slow 
and expensive. 

Our mini "the MINI 12™'' has been 
around for three years. We've been steadily 
selling it to industrial customers who have 
proven its reliability. Only recently have we 
paid much attention to the personal 
computing market. We've discovered that our 
computer is simply better, and most interest- 
ingly, LESS EXPENSIVE. 

NONE OF THE MICROCOMPUTERS 
can offer you the range of software available 
to the MINI 12. Compatibility with the most 
popular minicomputer, DEC's PDP-8E, gives 
you a vast library of programs. You will also 
be pleasantly surprised when you experience 
the speed and sophistication of our 
EXTENDED BASIC compiler, or FORTRAN, 
ALGOL and FOCAL. 

Unlike today's microcomputers, our 
Mini 12 is fully software supported by an 
advanced operating system, including... file 
handling text editor, symbolic assembler, 



loaders, ODT 
(octal debugging technique), 
batch processor, and system utilities. 

The MINI 12 comes with 8K of memory 
and is easily expandable to 32K. Because the 
MINI 12 processes 12 bit words (instead of 8 
bit bytes) you need far less memory. For most 
applications... using our optional MINI 
STORE digital cassette system with the 
BASIC compiler, you will never need add 
another single byte! 

Because we want you to have the 
pleasure of using your minicomputer right 
away, our MINI 12 comes fully assembled, 
debugged and ready to plug in. It includes a 
full front panel, controller for eight digital 
tape drives, and built-in serial interface plus 
other technical niceties like a binary loader 
and monitor bootstrap in ROM memory. 

Frankly, when compared with micro- 
computers, we're surprised at how good a 
deal we are. Write... or better yet, give us a 
call ©303-794-1634 and let us help you get it 
all together! 



TLF 



Post Office Box 2298, Littleton, Colorado 80161, Telephone 303-794-1634 



PDP-8E and Focal are Trademarks of Digital Equipment Corporation 
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Did you miss the Faire 
in San Francisco? Don't let 
that happen again! Plan to 
come to COMPUTERMANIA 
in Boston and see everything 
there is to see. 

Have you been wonder- 
ing about the new Heath 
microcomputer system? The 
plans are to debut this at 
COMPUTERMANIA. Maybe 
you've been wanting to see 
what Radio Shack is coming 
up with? They're aiming at 
the COMPUTERMANIA for 
the first showing of their new 
computer. In fact, just about 
every firm in the business is 
working hard this summer to 
have something to get your 
attention at COMPUTER- 
MANIA. 

VISIT BOSTON 

Unlike other cities, 
Boston is worth a visit in its 
own right . . . the Pier is just 
between two of the most 
famous Boston restaurants 
and across the street from 
two others . . . Anthony's 



COMMONWEALTH 



Air Conditioned 



Pier Four, Jimmy's Harbor- 
side, the No Name Restaurant 
and the old Union Oyster 
House. We'll have a lot of 
information for you on 
restaurants you won't want 
to miss. 

Boston is historic too, 
and fantastic to visit for that 
reason alone. This is where it 
all got started. 

You'll hear talks by the 
top people in the field and 
get to ask questions about the 
new equipment. The surplus 
people will be there with all 
sorts of great bargains. See 
the latest in floppies, in 
cassette systems, and get 
some real deals on tapes and 
disks. 

GOOD FOOD TOO 

In addition to the 
nearby famous restaurants 
(some very reasonable in 
price) there will be outstand- 
ing food available at 
COMPUTERMANIA . . . 
arrangements have been made 
for Mexican food, for Chinese 
food, etc ... in addition to 
the usual pizza and hot dogs. 
You'll have fun. 

If you are driving, there 
is room for thousands of cars 
right across from the Pier. 

WHAT SYSTEM TO BUY? 

Before you invest 



TICKETS GOOD FOR ALL 3 DAYS 
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MY INTEREST IS IN: 



Occupation 



O Calculators 

] Microcomputers 
D Business Uses 



] Video Games 
D Hobby Computing 
D Industrial Control 



Equipment now in use (make & model) 



Thinking of buying 



Present investment $, 



$1000 or more in a home 
computer system (or a small 
business system) you surely 
want to take a very close look 
at everything that is available. 
It is very difficult to tell what 
systems can do just by read- 
ing the ads or the literature 
. . . you really need to see 
them and sit down and give 
them a try . . . and this is 
what COMPUTERMANIA is 
all about. The newest in hard- 
ware will be there, all set up 
with programs you can check 
out and try. 

If you're into games try 
out the Star Trek and see 
how good it is. If you want to 
go into business printing out 
statements for local busi- 
nesses, see what kind of a job 
the systems will do with that. 
The people who have 
designed and built the 
systems will be there so you 
can ask them questions . . . 
and many of them will be 
putting on illustrated talks 
about their systems. 

How good are some of 
the new printers? You can 
only tell if you see them at 
work. How fast (or slow) are 
the systems? You can tell a 
lot more about that by trying 
them than reading about 
them. How easy are some of 
the new keyboards to use? 



How about the color 
graphics you've been reading 
about? You certainly want to 
see what is being done with 
these. And where else can 
you hear the many music 
generators and music I/O 
systems that are coming out? 

SAVE TIME AND MONEY 

It will all be at 
COMPUTERMANIA ... so 
send in your pre-regist ration 
now and save $2 over the cost 
at the gate . 

You can send cash, 
check, money order, stamps, 
or charge your tickets to a 
Master Charge, Bank- 
Americard or Amex card. 
Further, you can grab a 
phone and call in your ticket 
order on our WATS line: 
800-258-5473 during business 
hours. 

SEE CALCULATORS 
THRU MINICOMPUTERS 

In addition to hobby 
computers you'll see the 
latest in calculators right on 
up through the low end mini- 
computer small business 
systems. See it all at 
COMPUTERMANIA! 

OVER 300 EXHIBITS 

AND 25,000 PEOPLE 

EXPECTED! 



TICKETS AT DOOR: $12.00 



PRE-REGISTRATION PRICE - $10 UNTIL AUGUST 10th 

□ YES! Send me 



.admission tickets at $10 each. 



□ Check enclosed 1 Credit card below 

□ BA DaMEX □ MC - Interbank # , 
Card # 



Expir. date 
Name ___ 



Signature 



Address. 
City 



State 



Zip. 



Expect to spend during next year? $ 



Computermania Tickets 

Peterborough NH 03458 

or call Toll Free (800) 258-5473 
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We Have GOOD NEWS and BAD NEWS 



The good news is that you can now add any S-100 
bus compatible component to The VERSATILE CRT. 

The bad news is you'll have to decide for yourself what 
components will combine to make the best system for you. 



Just by looking you can see it's 
a rugged, professional unit with 
a 9" video monitor covered with 
smoked plexiglass, and a 53-key 
ASCII keyboard. 

But there's more than meets 
the eye. What you can't see is the 
mainframe which is a 10-slot 
plexiglass card rack. Or its fully 
shielded motherboard with 10 
spaces provided for sockets (2 



sockets are already included for 
you). Or the heavy duty filtered 
power supply and 75 CFM 
cooling fan. Or the power switch 
and cord on the rear panel. Or 
the space available for a floppy 
disk system. Or the expansion 
capabilities on the back panel for 
the addition of sockets. 

You'll receive The 

VERSATILE CRT fully 



assembled with a 90-day 
warranty, about 20 days after we 
get your order. Or you can buy 
one at your nearest dealer. 
Dealers can have super fast de- 
livery from stock to 20 days. 
You'll also receive complete doc- 
umentation and operating 
manual. Total price for The 
VERSATILE CRT is $699.95. 
Dealer inquiries are welcomed. 




Compact and Expandable, The VERSATILE CRT lets you do it your own way. 




COMPUTER DATA SYSTEMS 

English Village • Atram #3 • Newark, Delaware 19711 









Its a jungle OUt there, crawling with publications that 
deal with every aspect of home and business computing - 
from spacey games to inventory, accounting and process control. 
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J « There's a lot you need to know 
_4£- + jjP tofindyour way around. 



COMPUTER NOTES offers a 

monthly survival kit of easy- 

to-understand features on 

computer hardware, software 

and unique applications. 

CN is published by MITS, 

Inc., the Altair™ people. 

Each issue is a combination 

of articles written by 

knowledgeable free-lancers and 

experienced MITS engineers, 

designers and software 

specialists. 

Whether you're currently 

a microcomputer "expert" or 

just taking those first scary 

steps into the jungle, be sure to 

take COMPUTER NOTES 

with you. 

You may need it. 



comp 
notes 



DDQKB© 

2450 Alamo S.E. 

Albuquerque, New Mexico 87106 



Kb 8 



Please send me a 1 year subscription to Computer Notes 
$5.00 per year in U.S. $20. OO per year overseas. 



NAME 



ADDRESS 
CITY: 



COMPANY/ORGANIZATION 



STATE 



ZIP 



□ Check Enclosed 

□ Master Charge 

□ BankAmericard/Visa 



MC or BAC/Visa #. 
Signature 



If 
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from page 21 

is a very bad time to vaca- 
tion. The Cape, New Hamp- 
shire and Maine all fill right 
up that weekend. You'll do 
well to avoid travelling on 
weekends. Right after 
COMPUTERMANIA will be 
ideal, for the weather is still 
fine and most people have 
finished their vacations by 
then. 

If you're wandering 
around southern New 
Hampshire you might pay a 
visit to Kilobaud — we're 
easy to find. Turn off Route 
93 and go south on Route 
128 on the outskirts of 
Boston. From there you 
turn north on Route 3 
toward Nashua, New Hamp- 
shire. If you are even 
slightly hungry, you^ll get 
off at the first exit, Route 
62, and go east for about 
one mile where you 11 see 
Betty Crocker's Pie Shop on 
the corner. You won't find 
more delicious pies any- 
where. The food is just 
average, but the pies are 
fantastic — I never miss a 
chance to "pie up" when 
I'm in the vicinity. 

After pie, head back 
north on Route 3 and exit 
in New Hampshire at exit 
7W. This is Route 101 A 
West. About two miles into 
this route you'll see the 
Microcomputer Store on 
your right next to 

Santoro's Pizza. If it's open, 
stop and say hello to Steve 
and Dexter — you'll not 
find two nicer guys. Buy 
something. 

Route 101 A turns into 
101 as you round the band- 
stand in the center of 
Milford. Keep going west. 
As you come down a long 
straight stretch into Peter- 
borough the second cross 
street is Pine Street (on the 
right . . . Powers Bridge 
Road on the left). Turn 
right on Pine Street and 
then into the first driveway 
on your right — says Wayne 
Green. We'll be expecting 
you. You won't believe 
what you're going to see 
here. It's a mammoth house 
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(over 200 years old) filled 
with people running all over 
the place . . . setting type 
. . . pasting up articles . . . 
proofreading . . . etc. 



. XEW 

Products 

from page 10 

California speech research 
firm. 

Known as SpeechLab, 
the system is available in 
selected computer stores 
and directly from the manu- 
facturer for $249 in kit 
form or $299 assembled and 
tested. 

SpeechLab digitizes and 
extracts data from a speech 
waveform and applies 
pattern matching techniques 
to recognize the vocal input. 
Uses include computer 
input, games, research and 
vocal control. 

In addition to Altair bus 
computers such as Sol, 
Altair, and Imsai, Speechlab 
can be used with any com- 
puter with the aid of a 
separate power supply and 
connector. 

Included in the price is a 
complete hardware /soft ware 
system, a 275 page labora- 
tory manual, 95 page hard- 



ware manual, high fidelity 
microphone, and three pro- 
grams on paper tape. The 
lab manual is the only intro- 
ductory volume on speech 
recognition currently avail- 
able, according to the manu- 
facturer. 

The lab manual includes 
35 graded experiments with 
over 100 tables and graphs. 
According to the manufac- 
turer, the system can put 
the user in a position second 
only to Bell Laboratories 
with respect to knowledge 
and use of speech related to 
computer input. 

Technically the system 
features 64 bytes of storage 
per spoken word and a 
vocabulary of up to 64 
words in memory. Other 
features include real time 
response, 95% correct recog- 
nition, automatic hardware 
self-test capability and 
advanced C-MOS design for 
low power and reliability. 

Software includes 
SpeechBasic BASIC pro- 
gramming language, assem- 
bly language speech recog- 
nition program, SpeechBasic 
plot, correlation, recog- 
nition, advanced recognition 
and hardware self-test pro- 
grams. 

For complete informa- 
tion, address Heuristics, 
Inc., 900 N. San Antonio 
Road, Los Altos CA 94022. 




Heuristics SpeechLab Voice Input System. 




COMPLETE 

FLOPPY DISK SYSTEM 
FOR YOUR ALTA IR/IMSAI 

$699 

That's right, complete. 

The North Star MICRO-DISK SYSTEM™ uses the Shugart 
minifloppy™ disk drive. The controller is an S-100 com- 
patible PC board with on-board PROM for bootstrap load. It 
can control up to three drives, either with or without 
interrupts. No DMA is required. 

No system is complete without software: we provide the 
PROM bootstrap, a file-oriented disk operating system (2k 
bytes), and our powerful extended BASIC with sequential 
and random disk file accessing (10k bytes). 

Each 5" diameter diskette has 90k data byte capacity. 
BASIC loads in less than 2 seconds. The drive itself can be 
mounted inside your computer, and use your existing power 
supply (.9 amp at 5V and 1.6 amp at 12V max). Or, if you 
prefer, we offer a power supply ($39) and enclosure ($39). 

Sound unbelievable? See the North Star MICRO-DISK 
SYSTEM at your local computer store. For a high-performance 
BASIC computing system, all you need is an 8080 or Z80 
computer, 16k of memory, a terminal, and the North Star 
MICRO-DISK SYSTEM. For additional performance, obtain 
up to a factor of ten increase in BASIC execution speed by 
also ordering the North Star hardware Floating Point Board 
(FPB-A). Use of the FPB-Aalso saves about 1k of memory by 
eliminating software arithmetic routines. 

Included: North Star controller kit (highest quality PC 
board and components, sockets for all IC's, and power regula- 
tion for one drive), SA-400 drive (assembled and tested), 
cabling and connectors, 2 diskettes (one containing file DOS 
and BASIC), complete hardware and software documentation, 
and U.S. shipping. 

MICRO-DISK SYSTEM . . . $699 To place order, send 

(ASSEMBLED) $799 check ' money order or 

ADDITIONAL DRIVES. . . $425 ea. %?™£%£%Z*: 

DISKETTES $4.50 ea. ti fj ec | checks require 6 

FPB-A $359 weeks processing. Calif. 

(ASSEMBLED) $499 residents add sales tax 



NORTH STAR COMPUTERS, INC 

2465 Fourth Street 
Berkeley, CA 94710 
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Announcing a Computer 

that thinks in BASIC 
tar only s 298. 




Ohio Scientific's new Model 500 computer has full mini-computer 
BASIC in ROM and a minimum of 4K RAM for user programs. 
BASIC is always there when the computer is turned on. 

Make your terminal intelligent! 

If your company or school has remote computer terminals, con- 
sider the Model 500-1 . It fits in the communications line between 
the terminal and modem or system. When the 500-1 is off, the 
terminal talks to the modem. When it is on, the terminal talks to 
the Model 500. Use the Model 500 for short and medium sized 
programs in BASIC. Use its immediate mode as an ultra-powerful 
scientific calculator! 

Computers for Students 

Couple a Model 500 to a low cost purchased or leased terminal 
such as the popular ASR-33 teletype for student instruction. The 
Model 500's BASIC is a perfect instructional language for stu- 
dents. Since the computer's machine code is also accessible, 
the Model 500 can challenge the advanced student with other 
optional software such as our interactive Assembler/Editor. 

Personal Computing 

The Model 500 has eliminated all of the grief of the first genera- 
tion personal computers. This computer comes fully assembled, 
tested, and guaranteed. 

Most importantly, it is easy to use since the BASIC is always 
there. 

Flexibility and Expandability 

The Model 500 uses Ohio Scientific's standard 48 line bus so 
that it is fully compatible with our Model 400 kits and Challenger 1 ™ 
product lines. Any of thirteen accessory boards including RAM, 
PROM, parallel, serial, A/D, D/A, cassette, and video graphics can 
be added as well as peripherals including floppy disks, line 
printers, color graphics, and more. 

The Model 500 is offered here in three forms to meet every 
application and pocket book. 

Specifications 

Model 500 Board $298.00 

8" x 10" fully assembled board including 6502 microprocessor 
running at 1MHz, 512 bytes of PROM, 8192 bytes of ROM con- 
taining 8K BASIC and 4096 bytes of RAM for user programs. The 
board contains an ACIA based serial interface which is jumper 
selectable for RS-232C or 20ma loop at 110, 300, 1200, 2400, or 
4800 baud. 

The 8K BASIC features: full floating point math including 
transcendental functions, N dimension arrays, multiple letter 



variables, full string functions, logical operators, PEEK, POKE, 
USR, and lots more! 

The Model 500 board requires +5 volts at 2 amps, -9 volts at 
500ma, an external reset switch, and an ASCII serial terminal for 
operation. 

Model 500-1 $429.00 

Fully enclosed 500 board with power supply, reset switch, and 
two 25 pin EIA standard terminal connectors for loop through 
operation. The 500-1 is 12" x 15" x 4". 

Model 500-8 $629.00 

This unit is a 500 board in an eight slot Challenged case allow- 
ing seven slots for expansion. The unit has a heavy-duty UL 
recognized power supply and is 15" x 17" x 10". 

ORDER FORM 



Order directly from: 

Ohio Scientific; Hiram, Ohio 44234 

This introductory offer expires August 31, 1977. Please allow up to 60 days 
for delivery. 

PRINT OR TYPE CLEARLY. 

Name 

Shipping Address 

City 



State 



-Zip- 



Payment by: BAC(VISA)_ 
Credit Card Account # _ 



MC Money Order 



Expires 



Interbank # (Master Charge) 



Model 500 Boards @ $298.00 

Model 500-1 Computer @ $429.00 

Model 500-8 Computer @ $629.00 

Additional 4K RAM Memories 
for 500-8 @ $149.00 

4% Sales Tax (Applies to 
Ohio Residents only) 



TOTAL CHARGED OR ENCLOSED 



All orders shipped insured UPS unless otherwise requested. 





Hiram, Ohio 44234 
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8700 COMPUTER /CONTROLLER 



An exceptional price on an applications oriented 6503 based 
micro-processor system featuring: 

■ IK bytes RAM locations (512 bytes supplied) 

■ IK bytes ROM locations (256 byte monitor included) 

■ 2-8 bit input ports. 

■ 2 - 8 bit output ports (1 latched, 

1 buffered. ) 

■ 24 Key touch operated keypad 

(used by the monitor to 
allow entry and execution 
of user programs - also 
user definable. ) 

■ 2 - latched seven segment displays 

(used by monitor to display 
memory location and contents - 
easily user programmed. ) 

■ Optional CASSETTE INTERFACE 

($22. 50) fits entirely on the 
processor board. 



The ideal, low cost solution to 

implementing all those wild 
computer based control systems 
you've been dreaming of ! 




PAIA software currently available or under development includes: 



Home applications package including: 
Multi-zone fire and burglar alarm, 
real time clock, energy saving heat 
and air conditioning control, computer 
generated n door-bell n . 



Electronic music synthesizer interface, 
Model Railroad controller. 
More 



S700 COMPUTER/CONTROLLER KIT $149.95 

(requires 5v. @ 1. 2 A. ; 12v. @ 150 ma. ) 

Shipped direct to you by PAIA (add $3. 00 postage & handling) 
Also available at FULL-LINE Computer stores. 



DETAILS ON MORE RftiA KITS IN OUR FREE CATALOG WRITE FOR IT TODAY! 

OUR 24HR DEMO/ORDER LINE (405) 843-7306 

BAC & MC ORDERS ALSO ACCEPTED. 



OR PHONE 




ELECTRONICS, INC. Dept . 7-K 



1020 W. Wilshire Blvd. Oklahoma City, OK 73116 
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PC boards 

and 

power supplies 



George Young 
Sierra High School 
Tollhouse, CA 93667 



During the last session we 
investigated number 
systems, the seven segment 
decoder, an LED register, and 
our first linear circuit chip, 
the 555 timer. 

Now we're ready to tackle 
PC boards, power supplies 
and voltage regulation. The 
PC board technique used will 
be the least expensive, fastest 
method I've found, and is 
suitable for one-board-at-a- 
time construction. We're 
going to design a PC board 
for the clock circuit in the 
student console (which will 
complete .construction of the 
console). Power supplies 
could very easily be the 
subject of an entire article. 
The same thing applies to the 
subject of regulation. 



PC Boards 

The term printed circuit 
board is a misnomer. Printing 
is an additive process. If I 
read the current literature 
correctly, we will soon have 
PC boards made by actually 
printing the circuit patterns 
on an insulating board. But 
right now. we are going to be 
talking about etched circuit 
boards, and etching is a 
subtractive process. The name 
PC board has been with us for 
a long time, and we are not 
going to fight it. We will also 
call our boards PC boards, 
even though we will use the 
etching process. Our end 
result should look like the PC 
board in Photo 1. 

Certain materials and 
terms are common to every 



method used to make PC 
boards. A thin sheet of 
copper is bonded to some 
kind of insulating board with 
an adhesive. The copper clad 
board that I used for my first 
circuit board was made by 
cementing a thin sheet of 
copper foil to a piece of 
plastic laminate. You could 
also make copper clad board 
this way, but today it is just 
as economical to buy the 
finished product, and it's 
quite a bit better. 

The second common 
factor in PC board construc- 
tion is called resist. Resist is 
any material that will resist 
the action of the etching 
solution. Many things can be 
used for the resist. What you 
need is something cheap, 
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effective, and easy to apply. 

The third common factor 
is the etch, and again, there 
are different materials that 
can be used. Ferric chloride 
solution is the one we will 
use. A container, which I call 
a boat, must be used for the 
actual etching process. The 
boat should be made of glass 
or plastic. Metal containers 
must not be used. 

Finally, a small diameter 
drill is needed to drill holes in 
the etched circuit board to 
allow parts and chips to be 
inserted (stuffed) and then 
soldered. 

The five things just listed 
are necessary for any method 
of PC board construction. 
There are a lot more things 
that make the job faster, 
easier or better, but the five 
just described are essential to 
any method used. 

I am going to teach you 
how to make a PC board by 
describing the steps here, 
which is not going to be easy 
or particularly efficient. It 
will take longer to write out 
and to read all the steps than 
it will take to do them. Do 
each step in sequence. 



Laying Out The PC Pattern 

Use a sheet of graph paper 
ruled 10 lines to the inch. 
This is the easy way to do the 
layout. If you don't have this 
type of graph paper, read on; 
we can still get the job done. 

On the upper half of the 
sheet make a copy of the 
circuit diagram that you are 
going to lay out. The graph 
paper helps by giving you a 
rectangular grid to make 
neater circuit diagrams. 
Having the diagram immedi- 
ately in front of you helps 
prevent errors in layout. 
Every time you copy a circuit 
diagram, a little bit of the 
electronics gets stored in your 
brain. The more circuit 
diagrams you draw, the faster 
you learn the electronics. If 
you are not using graph 
paper, the circuit diagram still 
goes on the upper half of the 
sheet. The circuit that we are 
going to lay out is given in 
Fig. 1. 

Place the 555 chip on the 
lower half of the paper, and 
locate the positions of all 
eight pins on the graph paper. 
The grid line intersections 
make this step reasonably 
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Fig. 1. Console clock circuit and 555 timer pin layout. 



Photo 1. Etched and drilled console clock PC board. 



simple. If you do not have 
the graph paper, then we 
must use an alternate 
approach. 

I suggested a technique in 
an earlier class session which I 
will repeat here. Place a sheet 
of scratch paper over the hole 
pattern on the Superstrip. 
Lightly shade the paper with 
a pencil until you can see the 
pattern. Remove the Super- 
strip and place the shaded 
paper on a newspaper or old 
magazine. Circle the hole 
positions that correspond to 
the eight pins of the 555 with 
a pencil. Make a plastic 
template by punching 
through paper, plastic, and 
magazine using the scribe we 
made in class session 1 (May 
issue). Using this template, 
punch 8 holes in the sheet of 
paper to locate the pin 
positions for the 555 chip. At 
this point, your layout should 
look like Fig. 1. 

Identify the positions of 
pin 1 on the 8-hole pattern. 

This step is so important that 
we have deliberately 
positioned it in the most 
unlikely position of all for 
layout. We have even 
indicated the position of pin 
1 in Fig. 2a with a little flag. 
We emphasize here that the 
pin positions get reversed as 
you read the chip from the 
bottom, and Fig. 2 is a look 
at the bottom. 

Now, using the circuit 
diagram above your layout 
area as a guide, put in a pad 
for the wire that will connect 
pin 1 to -. (See Fig. 2b.) 

Move on to pin 2. Pin 2 
connects to pin 6, so we put 
in a line from pin 2 to pin 6 



(see Fig. 2c). 

Pin 3 is the output and 
will have a wire going to the 
clock output bolt on the 
console front panel. So, in 
goes another pad for this wire 
(see Fig. 2d). 

Pin 4. Oh, oh! We cannot 
connect directly from pin 4 
to pin 8 and + since the trace 
from pin 2 to pin 6 blocks 
our path. We could go out 
and around pins 3, 2 and 1 
and over to pin 8, or we 
could go out and around the 
other side, but instead we will 
use the blockade to introduce 
the jumper. Put in a pad next 
to pin 4 and another pad next 
to pin 8. We will use a wire 
placed on the chip side 
(called the component side; 
the side of the board that we 
are working on is called the 
foil or trace side) to get pins 
4 and 8 connected. This wire 
is called a jumper. We have 
indicated this jumper wire as 
a dotted line in Fig. 2e. 

Pin 5. This is the easy one. 
No connection. 

Pin 6. Pin 6 goes to pin 2. 
We got that already. Pin 6 
also goes to the speed control 
(clock fine adjust) and to the 
timing capacitor switch 
(clock coarse adjust). So two 
pads are needed for these two 
wires (see Fig. 2f). 

Pin 7. Pin 7 has a 4700 
Ohm resistor (4.7k) and a 
wire out to the speed control 
pot. The other end of the 
4.7k resistor must end up on 
+. Lay the 4.7k resistor that 
you plan to use on the 
pattern layout. Put in two 
pads, one for each end of the 
resistor. We have oriented this 
resistor vertically as shown in 
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Fig. 2g. We have also drawn 
in the resistor symbol on 
the pattern to show its loca- 
tion. If you also put this 
in with resist, make sure that 
the ends of the resistor 
symbol do not actually touch 
the pads. This will short out 
the resistor if the symbol 
actually connects the pads 
together. 

Pin 8 goes to pin 4 and to 
+. We have already made 
provisions for connecting pin 
4 to pin 8. Another pad is 
added to provide for the 
connection of pin 8 to +. The 
4.7k resistor also goes to + on 
one end, so all of these points 
get tied together (see Fig. 
2h). 

This takes care of all the 
pins on the chip and all the 
pins on the circuit diagram. 
The next step is to double 
check everything and make 
certain that we did not miss 
anything. Here we are 
actually wiring up the circuit, 
so any errors now can be 
easily eliminated with a 
pencil eraser; errors discov- 
ered later are much more 
difficult to correct. 

Now we are going to 
mount the timing capacitors 
on the PC board. We will add 
extra holes in the ground foil 
portion of the timing capac- 
itor section so that capacitors 
of different lengths can be 
utilized without having to 
measure them ahead of time. 

The last step is optional. 
We are going to run the 
ground foil all the way 
around the outside of the 
circuit pattern. This places 
the periphery of the circuit 
board at ground potential and 
simplifies the mounting of 
any circuit board. It also 
means that we have to etch 
away less copper, so the 
circuit will etch faster and we 
will get the board completed 
sooner. The final layout is 
shown in Fig. 2i. 

Copper Clad Layout 

Cut a piece of single-sided 
copper clad board to the size 
delineated by your layout. 
After you have cut it, polish 
it bright and shiny. Steel 
wool is the fastest method, 



but you can scrub it with a 
tooth brush and cleanser, fine 
sandpaper, or even an eraser. 
After you have the copper 
surface bright and shiny, do 
not touch it with your 
fingers. Handle the cleaned 
board only by its edges. Your 
fingers will transfer body oil 
to the copper surface. 

Copper loves this oil, and 
it will prevent the resist from 
adhering to the copper sur- 
face. 

Hold the cleaned board 



a pencil draw a small circle 
around each pin prick. 
Return the copper clad to the 
work surface. Using your 
layout as a guide, re-establish 
the circuit board pattern. If 
you make a mistake, erase it. 
Draw in the circuit board 
pattern in pencil. Double 
check before you start with 
the resist. Get everything 
right at this point. 

Resists 

What to use for the resist? 



This is a petroleum product 
that will dissolve in water. It 
is a light brown color in 
solution and dries to a black, 
tarry substance in a few 
minutes. It makes an 
excellent and very inexpen- 
sive resist. 

Bitumol in a water 
solution is the same stuff that 
county and state road mainte- 
nance crews spray on 
pavement prior to patching 
holes in it. A couple of grams 
of this stuff dissolved in 
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and your layout up against a 
bright light with the board 
behind the paper. Position 
the copper clad board behind 
your layout. Return the pair 
to the work surface without 
allowing them to move. You 
can tape the two in position 
if you want to. 

With the scribe (or any 
sharp-pointed tool) transfer 
the hole and pad locations to 
the copper surface. Easy does 
it. All we want is a very light 
pin prick in the surface, just 
enough to allow us to see the 
pad location. We do not want 
a center-punch type of 
indentation. Press the probe 
firmly against the copper 
surface and rotate it slightly. 
This will be just about right. 
Double check each hole 
location to make sure that 
you did not miss any pads. 
This is especially true for the 
IC pin locations. 

Hold the copper clad up to 
the light so that the light 
reflects off the surface. With 



Fig. 2. PC board layout (bottom view). 

A resist pen can be used, but 
I find it difficult to get the 
detail that I require. Speed- 
ball Extra Dense Drawing 
Fluid has been used 
successfully and can be 
applied with an ordinary pen 
point. Ordinary India inks 
have been tried, but most of 
them have come off in the 
etchant, and therefore are not 
recommended. Grumbacher 
Ink Concentrate has been 
used with success. 

Some of the new dry 
transfer materials are made in 
resist form. They are used by 
rubbing off the pads from the 
transfer sheet onto the 
copper surface, then adding 
the traces and burnishing to 
seal the resist onto the copper 
surface. Masking tape, or 
plastic electrical tape can be 
used with varying degrees of 
success. 

My favorite resist is a 
material called bitumol 
(pronounced bitch-mole). 



water with 1 drop of house- 
hold dishwashing liquid 
detergent will make enough 
resist to last you for years. It 
will probably be as easy for 
you to bum a small quantity 
from the state highway 
department as it will be to 
find a supplier who will sell 
you some. It is put up in 55 
gallon drums, and I'm afraid 
that would be a bit more than 
you could use in a couple of 
lifetimes. Besides, my Scot's 
blood dictates that you 
should scrounge whenever 
possible. The bitumol is 
applied with an old-fashioned 
pen point for detail areas, and 
with a small paint brush for 
the larger areas. 

Use whatever resist 
material you can get your 
hands on. Make the pads as 
large as you can without 
having them short circuit to 
an adjacent pad. Remember 
that we are going to drill each 
pad, and if the pad is too 
small there will be no copper 
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left to solder to. If adjacent 
pads short, allow the resist to 
dry, then scrape a line 
between the two pads with 
any sharp pointed instru- 
ment. If you make an error in 
applying the resist, allow it to 
dry. Then scrape off the 
error, and redo that portion 
of the circuit traces. Also, the 
more copper you can leave on 
the board, the less likely you 
are to have a trace or pad lift 
off the insulating substrate 
during the soldering oper- 
ation. 

Etching 

Pour the etchant from its 
storage container into the 
boat. If you don't have a 
plastic or glass container that 
is suitable, then try this: Take 
a half-gallon milk carton, slice 
it lengthwise, retaining the 
sealed portion, and use it for 
the boat. It has the advantage 
of low cost and easy disposal, 
and will etch several circuit 
boards before it must be 
replaced. 

Keep ferric chloride 
etchant off your clothes and 
hands. It will stain clothes 
permanently. It will event- 
ually wear off your hands. If 
you inadvertently come in 
contact with the etchant, 
flush it off immediately with 
water. If you etch in the 
kitchen sink, your wife will 
probably allow you to sleep 
on the sofa. Ferric chloride 
will stain the sink, and it will 
require a great deal of energy 
on your part to clean it. Etch 
in an old sink or out in the 
back yard to keep peace in 
the household, and be sure to 
keep it off your clothes. 

Hold the copper clad face 
down and almost touching 
the surface of the etchant. 
Then drop it in so that 
surface tension allows the 
copper clad board to float. 
Floating face down on the 
etchant allows the etching to 
take place without agitation. 
If the board sinks, then it will 
have to be retrieved from the 
bottom, turned face up, and 
agitated during the etching 
process. Retrieve it with a 
piece of scrap hookup wire, 
and turn it over with this 



wire, not your fingers. With 
fresh etch, about 20 minutes 
at room temperature will do 
it. Use the scap wire for 
inspection of the board. 

Heat can be used to speed 
the etching process. A heat 
lamp, or even an ordinary 
reflector flood lamp can be 
used. Place the lamp about 18 
inches from the boat. If the 
milk carton boat is used, be 
careful not to melt the wax 
that makes this boat water- 
proof. Direct sunlight outside 



used. Small blobs, or speckles 
can be removed with the pen 
knife or a small file. 

Drill the board. A #60 
drill is usually specified. 
Anything reasonably close 
will work. A drill press is 
nice, but an electric drill 
hand-held drill can be used. 
(Carbide PC drill bits are 
available for $.50 each from: 
Cut-Rate Electronics, 1915 
Tuolume St. Fresno CA 
93721. Better buy two; they 
break easily.) 




Photo 2. "Breadboard" unregulated supply. 



will also speed up the etching 
process. The ferric chloride 
etching process appears to be 
a photosensitive reaction. 

When the etching process 
is complete, allow the board 
to sink in the boat. Pour the 
etchant back into its 
container, and flush off the 
boat and board (still in the 
boat) with large amounts of 
water. Continue until no 
traces of orange or green 
liquid remain. Dry the board. 

Finishing the Etched Board 

Remove the resist. 
Bitumol comes off with any 
petroleum solvent. Dampen a 
rag and wipe off the resist. 
Other resists can be removed 
with steel wool. Polish the 
board bright and shiny again. 

Carefully examine the 
board. If any traces are 
shorted, cut them apart with 
a sharp pen knife. If extensive 
surgery is indicated, a 
hacksaw blade removed from 
its frame and handheld can be 



Polish the board again 
with steel wool and tin the 
large areas with solder. Do 
not tin the pads. 

Stuff the board. The 
jumper(s) always go in first. 
Then the resistors, then the 
chip(s), and finally the larger 
components. The purpose of 
this sequence is to have the 
board lie as flat as possible 
during assembly. Therefore 
the larger, more bulky 
components go in last. 

Function test the 
completed board. Plug the 
completed board into the 
Superstrip using the wires 
attached to the board. It is 
much easier to troubleshoot 
out front than it is behind the 
panel. When you are satisfied 
that the circuit board is 
operational, it can be 
installed behind the panel. 
This will complete the 
console front panel. 

Substitutions 

We promised in an earlier 



class session to show you how 
to get around the require- 
ment of the 4-pole single- 
throw switch. This is the 
coarse frequency control on 
the console panel, and 
switches \n different values of 
capacitance to change the 
basic 555 clock frequency 
range. If you don't have this 
switch, here is a way around 
it. 

Mount a transistor socket 
in the 3/8 hole for the switch. 
Connect only two wires to 
the circuit board, one to pin 
6 and one to ground. Connect 
these two wires to two of the 
pins on the transistor socket. 
Now different values of 
capacitance can be plugged 
into the transistor socket to 
change the basic clock fre- 
quency range. 

This is a nice little variable 
speed clock circuit that will 
run up to 100 kHz or a little 
beyond. It has sufficient drive 
to drive almost any IC that 
you might wish to clock. It 
has good frequency stability 
which can be slightly 
improved by bypassing pin 5 
on the 555 to ground through 
a .01 disk capacitor. 

Power Supplies 

As mentioned in the 
preview, an entire article 
could easily be devoted to 
power supplies, and a second 
article could be devoted to 
voltage regulation. For now, 
we will only cover the 
pertinent details of power 
supplies leaving a detailed 
inquiry to another time. 

Experiment #17 

The Unregulated 

Power Supply 

Purpose: a. To build a 
power supply for the console, 
b. To study the fundamentals 
of any power supply. 

Equipment: 1) Line cord, 
fuse holder and fuse, Vi Amp, 
SPST toggle switch. 2) Power 
transformer; 120 V ac 
primary, 12.6 V ac @ 1 A 
secondary, centertapped. 3) 
Filter capacitor, 1000 uF (or 
more) at 15 V dc (or more). 
4) A terminal strip or PC pad 
board for mounting 
components. 5) Two silicon 
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diodes, 1 Amp (or more) at 
25 PIV (or more). 

A dc voltmeter is desirable 
for testing the completed 
supply. However, if a volt- 
meter is not available, a pilot 
lamp can be substituted. 

Symbols: Refer to Fig. 3 
for the new symbols 
introduced for the power 
supply. 

Circuit: Refer to Fig. 4 for 
the circuit diagram. 

Procedure: Anchor the 
various components tempo- 
rarily on a block of wood, 
about 15 cm x 15 cm. 
Haywire the components 
together as shown in Photo 2. 
Caution: 120 V ac is exposed 
and must be considered 
lethal. Do not work on the 
circuit while the line cord is 
plugged in. Always discon- 
nect the line cord while work- 
ing on any circuit. Do not 
touch anything while the line 
cord is plugged into the 120 

V ac outlet. 

After all connections have 
been completed, we will 
conduct a smoke test. This is 
exactly what it sounds like. 
We plug the power supply in, 
turn on the switch and look 
for smoke. If we get smoke, 
that's bad. Immediately pull 
the plug and start looking for 
the problem. If we don't get 
smoke, that's good, but it is 
no guarantee that things are 
working. 

Check the output voltage 
with a dc voltmeter. Connect 
the + lead on the voltmeter to 
the + lead on the filter 
capacitor. Connect the - lead 
on the voltmeter directly to 
the - lead on the filter 
capacitor. Set the range 
switch on the voltmeter to 15 

V dc (or more) and the 
function switch on the volt- 
meter to dc+. If the voltmeter 
probe has a switch on it, it 
should be placed in the dc 
position. The dc output 
voltage of our power supply 
should read about 9-10 V dc. 
If no voltmeter is available, a 
#44 or a #47 pilot lamp can 
be substituted. 

First connect the pilot 
lamp across the 6.3 V ac 



winding of the power trans- 
former. This will be across 
center tap and one of the 
transformer wires going to a 
diode. Wires may be soldered 
directly to the bulb for this 
step, or the bulb can be 
mounted in a socket, and 
wires attached to the socket. 
The lamp will glow with a 
certain brilliance. Then 
connect the bulb to the 
power supply output 
(directly across + and - on the 
filter capacitor). The lamp 



former or your house. 

Alternating current enters 
the primary of a transformer 
where it is transformed either 
up or down in voltage, and 
either up or down in current. 
If the voltage goes down, the 
available current goes up. If 
the voltage is transformed up, 
the available current goes 
down. 

This transformation of 
voltage and current in a trans- 
former is accomplished by 
magnetic forces. A changing 
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Fig. 3. New symbols introduced. 
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Fig. 4. Console unregulated power supply circuit. 
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Fig. 5. Full wave bridge circuit. 



should glow more brightly 
than it did connected across 
6.3 V ac. Use care in this step 
and stay clear of the 1 20 V ac 
circuitry. 

Theory: Alternating 
current (and voltage) or ac 
comes in on the line cord. 
The SPST switch provides a 
means of breaking or making 
the current path, allowing us 
to turn on or turn off the 
power to the transformer. 
The fuse provides a safety 
valve, and will burn out (open 
or blow) if something is 
drastically wrong, or 
something fails in a circuit. 
Always install a fuse in a 
circuit that feeds power to 
any transformer. The fuse is 
relatively inexpensive and 
much cheaper than the trans- 



magnetic field is necessary to 
accomplish this. Direct 
current has a steady magnetic 
field, and if we connect dc to 
a transformer, we will get 
smoke. Never connect 
ordinary dc to a transformer 
winding. 

The transformed ac, which 
in our power supply is trans- 
formed from 120 V ac to 
about 12 V ac out (a 10:1 
reduction), comes out to the 
secondary and is then fed to a 
pair of diodes. Centertapping 
the secondary winding of the 
transformer produces two 
identical ac waveforms, 180 
degrees out of phase with 
each other. As one ac wave- 
form goes in a positive 
direction, the other waveform 
goes in the opposite direction 



or in a negative direction. 

As one ac waveform goes 
in a postive direction, one of 
the diodes is forward biased, 
and conducts. Current flows 
from ground through the load 
(the circuit that is taking 
power from the power 
supply) through the diode 
that is conducting, through 
one half of the power trans- 
former secondary and back to 
ground. 

During the other ac cycle 
the other diode is switched 
into the circuit, conducts, 
and current flows through the 
load, through this diode, and 
through the other half of the 
transformer secondary back 
to ground. Since current is 
flowing in only one direction 
through the load, the diodes 
are changing the ac to dc. The 
process of changing ac to dc 
is called rectification, and the 
diodes are often called 
rectifiers. Since we have a 
circuit that is producing two 
pulses out for each 60 cycle 
pulse in, we have a frequency 
doubler circuit. 

The filter capacitor 
charges up each time a diode 
delivers a current pulse to it. 
As the ac waveform falls, the 
filter capacitor feeds stored 
electrons back into the 
circuit, thus helping to 
smooth out the 120 cycle 
pulses. Any remaining 120 
cycle pulses are called ripple. 

Peak Inverse Voltage 

Let us assume that you 
have a 120 V ac soldering 
iron (as opposed to an iron 
that is operated from a step 
down transformer) and that 
your soldering iron is plugged 
into 120 volts dc. The iron 
will reach a certain temper- 
ature. Now suppose you plug 
your soldering iron into 120 
volts ac. The soldering iron 
will again reach the same 
temperature. 

How is this possible? Part 
of the time the ac is zero, and 
at all times it is either rising 
or falling; it is never station- 
ary. The 120 V ac value is 
called the Root Mean Square 
(RMS) value of the ac. It is 
the ac value that will provide 
the same heating value of a 
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MODEL CC-8- $175.00 

4800 BAUD CASSETTE 

RECORDER 

An ASYNCHRONOUS NRZ type re- 
corder with remote motor start/stop. Error 
rate 1()8 at 4800 BAUD. Can be used from 
110 to 4800 BAUD into a UART or "Bit 
Banger PI A" - no clocking required. This is 
not an audio recorder. It takes RS232 or 
TTL signals from the terminal or computer 
and gives back the same signals. No audio 
interface is used. Motor start/stop is manual 
or through TTL or RS232 signals. 

Tape speed is 3.2 "/second nominal; 
1.6'Vsec. optional. 110 volt, 60 Hz, 5 Watts. 
(220 Volts on special order). Can use high 
quality audio cassettes (Philips type) or 
certified data cassettes. Can be used in 
remote locations from a 12 Volt battery. 

Recommended for DATA LOGGING, 
WORD PROCESSING, COMPUTER PRO- 
GRAM RELOADING and DATA 
STORAGE. Especially recommended for 
6800 systems, 6502 systems, 1800 systems 
and beginners with the 8080 systems. 
Manual control except for motor start/stop. 
6800 or 8080 software for file or record 
searching available on request with order. 
Used by major computer manufacturers, Bell 
Telephone and U.S. Government for pro- 
gram reloading and field servicing. AVAIL- 
ABILITY - Off the shelf. 




2SIO(R) CONTROLLER - 

$190.00 ($160.00 Kit) 
PROVIDES MONITOR AND 
TAPE SOFTWARE IN ROM 

TERMINAL AND TAPE 

PORTS ON SAME BOARD 

CONTROLS ONE OR TWO 

TAPE UNITS (CC-8 or 3M3A) 

This is a complete 8080, 8085, or Z80 
system controller. It provides the terminal 
I/O (RS232, 20 mA, or TTL) and the data 
cartridge I/O, plus the motor controlling 
parallel I/O latches. Two kilobytes of on 
board ROM provide turn on and go control 
of your Altair or Imsai. NO MORE BOOT- 
STRAPPING. Loads and Dumps memory in 
hex on the terminal, formats tape cartridge 
files, has word processing and paper tape 
routines. Best of all, it has the search 
routines to locate files and records by means 
of six, five,and four letter strings. Just type 
in the file name and the recorder and 
software do the rest. Can be used in the 
BiSync (IBM), BiPhase (Phase encoded) or 
NRZ modes with suitable recorders and 
interfaces. 

This is Revision 7 of this controller. This 
version features 2708 type EPROM'sso that 
you can write your own software or relocate 
it as desired. One 2708 preprogrammed is 
supplied with the board. A socket is avail- 
able for the second ROM allowing up to a 
full 2k of monitor programs. 

Fits all S100 bus computers using 8080 
or Z80 MPU's. Requires 2 MHz clock from 
bus. Cannot be used with audio cassettes 
without an interface. Cassette or cartridge 
inputs are RS232 level. AVAILABILITY - 
Off the shelf. 




MODEL 3M3A- $220.00 

50 KILOBAUD CARTRIDGE 

RECORDER 

This is a self-clocking (1/1) high speed 
recorder. Loads BASIC in under 2.0 seconds. 
Recording is done at 19.2 Kilobaud. Play- 
back at 50 Kilobaud. File or record search- 
ing is done at 50 Kilobaud and loading is 
automatic. Worst case access time about 2 
minutes for up to 2 megabytes on the 3M 
Data Cartridge. 

Tape speed 10"/sec. on record, up to 
30"/sec. on playback. Records one clock 
track and one data track on each pass (2 
passes). Recording is NRZ unencoded from 
RS232 or TTL signals. 

This recorder requires one parallel port 
for motor control, and one serial port for 
data and clock. (Cannot be used with 
UART's or UART boards such as the 3P+S). 
Used with USART's, ACIA's or other 1/1 
clocking I/O devices under software control 
only. No manual controls. Software for 
8080 and 6800 available. Power supply is 
built in, 110 V, 60 Hz. 220 V, 50 Hz for 
export. 



OVERSEAS: Export Version 220 volt 50 hz. Write factory or: Megatron-Datameg, 8011 Putzbrunn, Munchen, Germany; 
Nippon Automation 5-16-7 Shiba, Minato-Ku, Tokyo, Japan; Hobbydata, FACK 20012, Matmo. Sweden; G. Ashbee, 172 
Ifield Road, London SW 10-9ag; Trintonics, Ltd., 186 Queen Street W., Toronto, Ontario, Canada; EBASA, Enrique Barges 
17, Barcelona 14, Spain; ARIES, 7, rue Saint Phillipe du Roule, 75008 Paris; Microlem 20131, Milano, Italy; Eagle Electric, 
Capetown, S. Africa. 



Canadian Distributor: 

Trintronics Limited 

186 Queen Street West 

Toronto, Canada M5V 1 Z1 

Tel: (416) 598-0262 
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CORPORATION 
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3474 Rand Avenue 

Box 288 

South Plainf ield NJ 07080 
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comparable dc voltage. Since 
part of the time the ac is 
zero, the 120 V ac RMS 
voltage must go higher than 
120 volts to provide the same 
heating capability as 120 
volts dc. In fact, it must go 
1.41 times the RMS value. 
Since the ac also swings an 
equal distance in the negative 
direction as well, the peak- 
to-peak (P-P) value, from the 
top of the positive-going 
waveform to the bottom of 
the negative-going waveform, 
is 2.82 times the RMS value. 

The filter capacitor in a 
power supply circuit will 
therefore charge up to this 
peak value, or about 1.5 
times the RMS value. The 
diode that is conducting is 
subjected to the ac voltage 
plus the dc voltage from the 
capacitor. So the peak inverse 
voltage or peak reverse 
voltage (PIV and PRV, 
respectively) rating of the 
rectifier diodes must be about 
3 times the RMS voltage of 
the transformer. At 3xRMS 
there is no safety margin for 
diode. In a TV set that 
operates directly form the ac 
line, the rectifier diode has a 
PIV of 400. This is 3xRMS 
plus a safety factor. 

The RMS value of our 
circuit is 6.3. Multiplying by 
3 gives almost 19 volts. 
Adding a little for the safety 
margin, you can see why we 
specify 25 volt PIV diodes. 
Our transformer will only 
deliver 1 Amp of current, so 
we can easily get by with 1 
Amp diodes. You may use 
any diodes with more PIV 
rating or more current rating. 

Capacitance 

Capacitors store elec- 
trons. The more microfarads 
of capacitance, the 
more electrons they will 
store. Therefore the larger the 
capacitor the better the 
filtering of the power supply. 

In our power supply 
circuit, 1000 uF makes a 
reasonable filter. 2000 uF 
would make a better filter 
capacitor, and 5000 uF 
would be better still. 

Capacitors have another 
rating that we need to 



discuss. Capacitors have a dc 
working voltage rating. This is 
the dc voltage at which they 
are guaranteed to work 
without breaking down and 
shorting. Ha! Sometimes they 
short anyway. 

The dc produced by our 
circuit will be around 10 
volts. We possibly could get 
by with a 10 volt capacitor. 
We would be far better off to 
use a capacitor rated at 12 V 
dc, and one at 15 V dc 
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not necessarily what the 
author of the article put into 
his circuit. 

Transformers 

If you have a transformer 
with a 1 Amp 6.3 volt 
secondary, it can be used for 
the console power supply. 
Use the full wave bridge 
circuit of Fig. 5. If your 6.3 
volt transformer has a current 
rating of more than 1 
Ampere, you may be 
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Fig. 6. New symbols added. 
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Fig. 7. Zener diode regulation. 



working would give us the 
necessary safety margin. 

As you learn more elec- 
tronics, you will discover that 
parts used in a circuit can be 
changed to different values 
and the circuit will still work 
satisfactorily. In fact, the 
whole philosophy of 
Kilobaud Klassroom is to use 
what you have on hand. Try 
it and see if it works. As your 
knowledge of electronics 
expands, your treatment of 
published circuits will change. 
The idea is to make them 
work with what you have, 



disappointed in the results. A 
smaller transformer has a 
little extra voltage (a few 
more secondary turns) out 
because it is not as efficient 
as a heavier current trans- 
former. Our power supply 
produces about 10 volts for 
this very reason, and a 1 Amp 
6.3 volt transformer will 
produce about 9 volts with 
the bridge circuit for the 
same reason. Voltage regu- 
lators need a little extra 
margin of voltage to work on, 
so they must have more in 
than you want out to 



function properly. Since we 
are haywiring the unregulated 
supply, try what you have on 
hand before you dash out and 
buy what I specify to be 
used. You can always buy the 
components later if you are 
dissatisfied with the results. 

Safety 

Stay clear of the ac line 
circuitry when this power 
supply is plugged in. Never 
work on any circuit that is 
plugged in. When measuring 
voltages on any HOT circuit, 
use caution. Think safety. 
Act safely. I'll give you a 
simple safety rule: follow it. 
The life you save may be 
your own. 

Safety Rule: If you must 
work on a live circuit, place 
your left hand in your rear 
pocket, and use only one 
hand. You can get a nasty 
shock, but you probably 
won 't get killed. 

This safety rule normally 
provides sufficient protection 
while working on 120 volt 
circuits. We are attempting to 
prevent current from flowing 
through the heart. With only 
one hand capable of 
contacting electrical power, 
the path through the heart is 
eliminated. Shoes and their 
insulation are usually 
sufficient to block that path. 
Of course, if you are standing 
in a puddle of water outside, 
this safety rule won't help 
much. There is no such thing 
as a foolproof safety rule, but 
this very simple one will help. 

Do not connect the output 
of the power supply directly 
to the console. 10 volts is 
definitely not a TTL level. If 
you connect this output 
directly to the console, you 
will ruin all your hard work 
behind the panel and will 
have to make a lot of replace- 
ments. We must regulate the 
10 volts to the TTL level with 
appropriate circuitry. 

Voltage Regulation 

The output voltage of our 
power supply is about 10 
volts. As the load (amount of 
current taken from the power 
supply) increases this voltage 
sags lower and lower. What 
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Fig. 8. Variable output regulator. 



Fig. 9. Three-terminal regulator circuit. 



we need is some circuitry that 
will hold the output voltage 
at 5 volts over a wide range of 
current drain. Such circuitry 
is called voltage regulator 
circuitry. 

We will start with a simple 
regulator, progressing on to 
more complex circuits. For a 
power source we will use the 
unregulated power supply 
just completed. After we 
finish the next series of 
experiments, the power 
supply will be built into the 
console. Before you go one 
step farther, disconnect the 
front panel from the Super- 
strip. Pull the rail feeder wires 
coming from the bolts in the 
front panel out of the 
Superstrip rails. Push them to 
one side. The two pairs of 
jumpers in the center of the 
Superstrip can remain, but all 
that work behind the front 
panel must be disconnected 
from the Superstrip. 

Connect two fairly long 
wires from the + and - on the 
filter capacitor, and plug 
these into the Superstrip 
power distribution rails. We 
will use the unregulated 
power supply and the Super- 
strip in this configuration for 
the next series of exper- 
iments. If a voltmeter is not 
available, proceed to the 
portion of experiment #18 
dealing with the three- 
terminal regulators and do 
only that section. Later when 
you do have access to a 
voltmeter, come back to 
experiment #18. 

Experiment #18 
Voltage Regulation 

Purpose: a. To investigate 
the zener diode voltage 
regulator, b. To examine the 
emitter follower, c. To study 
the three terminal regulator, 
d. To look at the 723 regu- 
lator chip. 
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Equipment: 1) A zener 
diode of less than 9 volts, or a 
silicon transistor. 2) An NPN 
power transistor of 1 Amp 
(or more) capability. 3) A 
potentiometer (pot), 1k to 
10k. 4) A 5 volt, three 
terminal regulator, LM 309K, 
LM 340-5, 7805, etc. 5) A 
723 linear IC in a DIP 
package. 

New Symbols: Refer to 
Fig. 6 for the new symbols 
added. 

Circuits: Fig. 7 is the 
circuit for the zener diode 
portion of the experiment. 
Fig. 8 is the circuit for the 
emitter follower. Fig. 9 
should be used for the three 
terminal regulator. Fig. 10 
shows the circuit for the 723 
regulator. 

Procedure: Read the 
theory section first on each 
type of regulator circuit. 
When you feel that you 
understand what the circuit is 
supposed to do, connect it to 
the console breadboard and 
verify its operation. A 
voltmeter is mandatory for 



(c)FOLD BACK REGULATOR 

Fig. 10. 723 regulator circuit. 

these experiments. If a 
voltmeter is not available and 
you can't find one of our 
resource persons mentioned 
earlier, you will be able to do 
only part 4, the three- 
terminal regulator circuit. 

Theory: A zener diode is a 
special kind of diode. It is 
made to operate with reverse 
bias applied to it; + to the 
cathode, and - to the anode. 
A current limiting resistor 
must be used in series with 
the zener diode. As the 
voltage across the zener 
increases, a voltage level will 
be reached at which the zener 
will break down and conduct. 
Once this zener voltage is 
reached, the voltage across 
the zener diode remains 
constant or regulated. A 
zener diode will only supply 
enough current for one or 
two ICs. Thus the simple 
zener diode regulator must be 
helped out if it is to provide 
the regulation for a Super- 
strip full of chips. 

Zener diodes average 
around 50tf each. The base- 
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emitter junction of silicon 
transistors is a zener diode. 
There may be some that 
don't zener, but I haven't 
found them yet. This zener 
voltage is between 4 and 10 
volts, with the great majority 
lying in the vicinity of 9 
volts. So a base-emitter 
junction makes a 10(6 zener 
diode. Try one and see. If the 
zener voltage of the particular 
transistor that you try 
happens to zener above 10 
volts, you will not be able to 
see the zener effect without 
finding a power supply that 
will go higher in voltage. If 
you read 0.6 volts when you 
have the transistor diode or 
the zener diode in the test 
circuit, you have the junction 
forward biased (same as a 
short). Reverse the con- 
nections to anode and 
cathode to reverse bias the 
diode and cause the zener 
action to take place. 

Refer to Fig. 7b. If a pot is 
connected across the zener 
diode, the wiper of the pot 
can be moved from ground 
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Fig. 1 1. Console power supply and regulator. 



(zero volts) up to the zener 
voltage. Since the voltage 
across the zener is regulated, 
the voltage across the pot is 
also regulated. 

The Emitter Follower 

Refer to Fig. 8. Here a 
transistor is connected to the 
variable output voltage of the 
pot. The emitter voltage 
follows the voltage applied to 
the base, hence the name 
emitter follower. Note that 
the collector of the transistor 
goes straight to + in this 
circuit. This is an easy way to 
quickly spot the emitter 
follower circuit. 

The base-emitter junction 
of a transistor is a diode; 
therefore this diode will drop 
0.6 volts when it is forward 
biased. The output of an 
emitter follower can never 
equal the input on the base; it 
will always be one diode drop 
below the base voltage. The 
circuit will run our console 
however, because the emitter 
follower is a current 
amplifier. Connected as 
shown in Fig. 8, we have a 
variable output voltage power 
supply which can be very 
handy at times. 

We just said that the 
emitter follower circuit 
cannot amplify voltage. It is, 
however, a current amplifier. 
This can be demonstrated 
with a couple of numbers. 
Suppose the control current 
is 10. If the dc gain (called 
the Beta of the transistor) is 
100, then the output current 
capability of the combination 
is 10 x 100 or 1000. While I 
did not bother with the units, 
milliamps can be added to the 
numbers (10 mA x 100 = 
1000 mA or 1 Amp). Thus a 
zener control current of only 
10 mA can control 1 Amp at 
the output of the emitter 
follower. 

Now, this circuit must 



have something wrong with it 
or OM Young would have 
used it for the console power 
supply. That's right; it's too 
simple. 1 ) You have to set the 
output voltage with a meter 
under circuit load and 2) this 
circuit does nothing about 
the ripple problem. As the 
load increases, so does the 
ripple content of the output 
dc. The ripple content can be 
lowered by increasing the size 
of the filter capacitor, so the 
circuit is a good one to add to 
your collection of tricks to 
get various jobs done. To 
combat the ripple problem, 
we need something we might 
call "reverse amplification". 

Three-Terminal Regulators 

One of the newer devices 
that has been developed in 
this area is the three-terminal 
voltage regulator. The 
terminals are input, ground 
and output. You buy the 
regulator for the voltage that 
you want out, connect 
slightly higher unregulated 
voltage to the input terminal, 
ground the case, and take the 
output voltage and use it. 

There is a whole bunch of 
goodies inside the package; 
several zeners, amplifying 
transistors, a series pass 
transistor, and several 
resistors. All this circuitry 
regulates the output and 
takes care of what I called 
reverse amplification. Most of 
these devices will handle an 
Amp of current, so for our 
console power supply 
regulator this is the simple 
way to go. Newer four- 
terminal regulators are 
adjustable, but they are more 
expensive. For our purposes, 
the 5 volt, three-terminal 
regulator is entirely satis- 
factory. 

Regulator Chips 

Another class of voltage 




Photo 3. Console power supply and regulator installed under console. 



regulators is exemplified by 
the 723 (see Fig. 10). This 
old veteran can be used to 
make a regulator from 2 to 
35 volts. It has an internal 
series pass transistor capable 
of 1 50 mA of current and can 
be used for both positive and 
negative regulation. It can 
have external, remote 
shutdown. It can be con- 
figured to have foldback 
current limiting. Coupled 
with an external series pass 
transistor, or transistors, any 
amount of current can be 
regulated. 

Foldback current limiting 
means that if we inadver- 
tently short + and - together, 
the regulator shuts down. 
Nothing happens. Everything 
returns to normal as soon as 
the short is removed. With 
high school students, it is the 
only way that my lab supplies 
have survived. You should 
investigate all these circuits in 
the interest of expanding 
your knowledge of elec- 
tronics. 

Finishing The Console 

When the power supply 
and voltage regulator circuits 
are all functional, the entire 
supply can be built into the 
console (see Photo 3). The 
space immediately below the 
Superstrip should be used for 
this purpose. If the trans- 
former you have selected is 
too large for this space, it will 
have to be mounted towards 
the back where there is more 
space available. 



A piece of copper clad 
board, cut into pads with a 
hacksaw blade makes a handy 
solder terminal on which to 
mount parts. A piece of 
aluminum or copper bolted 
to the 5 volt, three-terminal 
regulator serves as a heat sink. 
Use the largest heat sink that 
will fit into the available area. 
My students are using part of 
an old chassis from an earlier 
era for a heat sink as seen in 
the photograph. 

The series diode used to 
drop the 6.0 volts of the 
battery to TTL level can now 
be eliminated. Since the 
power supply will now be 
permanently attached to the 
Superstrip, reverse polarity 
protection is no longer 
needed. The console power 
disconnect switch can now be 
wired to turn the power 
supply/voltage regulator on 
and off. The final suggested 
version of the console power 
supply is shown in Fig. 1 1. 

Preview 

In class session 5 we will 
have a continuity tester that I 
call the Squawker. We'll take 
a look at the rest of the 
NAND gate family, the 
3-input, 4-input and 8-input 
gates. This will be followed 
by the NOR gate. Then we'll 
look at all four logic 
functions: AND, NAND, OR 
and NOR. 

We'll need the following 
ICs: another 555, a 7410, 
7420, 7430, 7402. Sierra 
Electronics package price for 
this group is $2. ■ 
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The Small Computer 



Twenty- five years ago a computer as powerful as the 
new Processor Technology Sol-20 priced out at a cool million. 

Now for only $995 in kit form or $1495 fully 
assembled and tested you can have your own small computer 
with perhaps even more power. It comes in a package about the 
size of a typewriter. And there's nothing like it on the market 
today. Not from IBM, Burroughs, DEC, HP or anybody else! 

It fills a new role 

If you're an engineer, scientist or businessman, the 
Sol-20 can help you solve many or all of your design problems, 
help you quantify research, and handle the books too. For not 
much more than the price of a good calculator, you can have high 
level computer power. 

Use it in the office, lab, plant or home 

Sol-20 is a smart terminal for distributed processing. 
Sol-20 is a stand alone computer for data collection, handling 
and analysis. Sol-20 is a text editor. In fact, Sol-20 is the key 
element of a full fledged computer system including hardware, 
software and peripheral gear. It's a computer system with a 
keyboard, extra memory, I/O interfaces, factory backup, service 
notes, users group. 

It's a computer you can take home after hours to play 
or create sophisticated games, do your personal books and taxes, 
and a whole host of other tasks. 

Those of you who are familiar with small computers 
will recognize what an advance the Sol-20 is. 



Sol-20 offers all these features as standard: 

8080 microprocessor — 1024 character video display 
circuitry — control PROM memory — 1024 words of static low- 
power RAM — 1024 words of preprogrammed PROM — built-in 
cassette interface capable of controlling two recorders at 1200 
bits per second — both parallel and serial standardized interface 
connectors — a complete power supply including ultra quiet 
fan — a beautiful case with solid walnut sides — software which 
includes a preprogrammed PROM personality module and a data 
cassette with BASIC-5 language plus two sophisticated computer 
video games — the ability to work with all S-100 bus products. 

Full expansion capability 

Tailor the Sol-20 system to your applications with our 
complete line of peripheral products. These include the video 
monitor, audio cassette and digital tape systems, dual floppy 
disc system, expansion memories, and interfaces. 

Write for our new 22 page catalog. 
Get all the details. 

Processor Technology, Box Y 6200 Hollis St., 
Emeryville, CA 94608. (415) 652-8080. 
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Work days sometimes are long for Bruce and Sandra Seals. But even 
though they're busy, they're working together, and they like that. It's 
this team approach which makes ten day delivery and quality products 
a reality at Seals Electronics. 




Electronics 



a visit with the memory people 



J. Tom Badge tt 
1917 Washington St. 
BluefieldWV 24701 



What's behind your 
demand for perfec- 
tion and quick delivery; why 
do you work so hard?" I 
asked Bruce and Sandra Seals 
over lunch in Knoxville, 
Tennessee. We'd spent the 
morning discussing the 
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founding and operation of 
Seals Electronics, and I re- 
flected on that during the 
brief, almost embarrassed 
silence which followed my 
question. An understanding 
spark passed between them. 
Bruce smiled. It was Sandra 
who answered: 

"I guess it's really because 
Bruce grew up in Lonsdale — 
you know Lonsdale?" 

I did. A low-income area 



of Knoxville where young- 
sters and families survive on 
the hope that things will get 
better or they'll find a way 
out. Things are better now, 
but in Bruce's day it seemed 
few broke the chain and real- 
ized their dreams of a better 
life. 

"I never want to be that 
low again," Bruce responded 
softly to my quizzical look. 

That isn't likely. It's hard 



to say exactly how the series 
of events meshed for Bruce 
and Sandra to put them on 
top of a rapidly growing 
electronics firm with an ex- 
cellent product and an even 
better reputation. But you 
can bet their success came in 
part from that childhood 
motto Bruce heard so often 
in Lonsdale: "No guts, no 
glory." It was probably that 
motto that got him into the 



Army at an early age, and 
made him transfer to the Air 
Force to pursue an elec- 
tronics career. It was this 
decisiveness that got Sandra 
and Bruce together. They met 
when Bruce was in Knoxville 
on a two-week leave. They 
didn't see each other again 
for nine months, but their 
minds were made up. They 
married the next time Bruce 
came home. 

Bruce was working for an 
electric fence company when 
he got his first patent. He 
suggested a battery operated 
charger for the fences. The 
boss told him if it could be 
done an electronic charger 
would have replaced the old 
electromechanical models 
years ago. Just the kind of 
challenge Bruce needed. With- 
in a few minutes he had a 
design, and when he built it 
up, it worked. 

There was the fence char- 
ger service company; a good 
paying job as a design 
engineer for Oak Ridge Tech- 
nical Enterprises Company 
(ORTEC), a nuclear instru- 
mentation company; a brief 
stint wholesaling Teletype 
sets to Western Union; and a 
Tennessee-wide Mits-Altair 
franchise, the Bytetronics 
store in Knoxville. Some of 
these jobs ran concurrently. 

Sandra wasn't sitting 
around. She worked for some 
time with the state reha- 
bilitation and welfare office, 
but when family businesses 
needed her, she was typist, 
bookkeeper, order-filler, 
mail-room clerk. Now with 
Seals Electronics she sorts 
parts (so do Bruce and the 
two Seals youngsters), takes 
care of orders, handles book- 
keeping and the files. In the 
beginning she even built some 
of the Seals boards for sale to 
customers who wanted theirs 
assembled. 

Seals Electronics grew out 
of all of these experiences, 
but it probably was the Altair 
dealership which offered the 
final initiative. Bruce built up 
an early Altair kit in Feb- 
ruary of 1975. In July he was 
in Albuquerque to talk with 



Ed Roberts about an eastern 
service company for the Mits 
product. He came back to 
Tennessee with a state-wide 
franchise instead. Bytetronics 
was the first Altair store in 
the East and they'd been 
promised three day delivery 
from Albuquerque. But Mits 
was having growing pains. 
Three days became three 
weeks, then six. Bruce ended 
up with $14,000 in customer 
deposits for products he 
couldn't get, and "a very un- 
comfortable feeling." 

Since most of the delays 
were on memory boards, it 
seemed natural to roll their 
own. Drawing on his own 
expertise and that of nine 
other engineers in the nuclear 
industry, Bruce came up with 
the now-familiar Seals design. 

Those $14,000 in deposits 
were haunting him even more 
than the old Lonsdale motto, 
so he vowed he wouldn't 
advertise anything he 
couldn't ship in ten days or 
less. 

"I guess our marketing 
philosophy is just that we're 
treating the dealers and the 



public like we wanted to be 
treated when we were a 
dealer and a hobbyist," he 
says. 

The first 4K memory card 
has grown into a plethora of 
Seals products already avail- 
able or on the way. Inter- 
estingly, the 4K card was 
dropped in favor of the 8K 
version ("I felt we could get 
twice the density on the card, 
and the 4K drew too much 
current. I thoucfit we could 
do much better") and was 
later sold to S. D. Sales. So 
the 4K memory offered by 
S. D. Sales is basically the 
original Seals board which 
Bruce says still is "a good 
card." 

Because Altair provided 
the first computer ex- 
perience, the first Seals 
boards were built on the 
Altair bus. But Bruce was 
afraid to advertise that his 
boards would work success- 
fully in any Altair bus system 
until he had built the system 
and tried it. That's still the 
Seals policy. They have six 
machines up and running to 
test the Seals board compati- 



bility and help the engineers 
in design work. More com- 
puters currently are under 
construction and check-out 
and new Seals products are 
coming out all the time. 

By now you've probably 
read the ads for the 8K 
memory and other Southwest 
Tech products, and there's a 
4K ROM card set up for fast 
or slow 1702-As or 5203s. 
Coming soon, Bruce says, is 
Seals BASIC on that 4K ROM 
card, a 16K static memory, 
an ac I/O card, video inter- 
face and more. 

Indicative of his confi- 
dence in the Seals products, 
Bruce didn't hesitate to 
answer my questions about 
the 16K memory design: 
"The design is perfect. 
There's nothing wrong except 
for supply of those 4200 
chips." Sticking with his ten 
day delivery policy, Bruce re- 
fuses even to advertise the 
new board until he can be 
assured of enough of the 
SEMI 4200 memories to meet 
the expected demand. 
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Everything we've got is 




A bench full of 8K memory board kits ready for packaging and shipment. Seals guarantees 10-day delivery, 
but usually an order received by 2 pm goes out the same day via UPS. 
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second or third sourced," he 
says. He requires all of his 
parts vendors to have im- 
pounded inventories at least 
half of the amount of the 
blanket order. And he tells 
dealers: "Just let the quality 
sell itself." 

Why is he so sure of the 
board's design? That's easy 
when you hear the procedure 
to get a product on the 
market. First, the engineers 
start from scratch, usually 
without even having seen any- 
body else's design. After de- 
bugging a wire-wrapped 
version of the new product, 
twenty to forty PC boards are 
made and built up. The pro- 
totypes are loaned to area 
hobbyists and sold to dealers 
at a discount for evaluation. 
Some go to the Tennessee 
Valley Authority's environ- 
mental evaluation chamber in 
Knoxville, others to NASA 
testing facilities in Huntsville. 
After thirty to sixty days, 
input from these tests is 
evaluated and any design 
changes are made. Next, 
perhaps 100 boards are made 
up. If no problems emerge at 
this point, full production is 
begun. 

"I'm surrounded by a tre- 
mendous amount of design 
talent in this area and I'm just 
tapping it," Bruce says. "But 
they're skeptics at heart, even 
of their own designs. They 



want everything perfect." 
This push for perfection 
comes from the nuclear in- 
strumentation industry where 
high density electronics 
dealing with 500 MHz signals 
are common. 

As if to show his design 
expertise isn't confined to 
Tennessee, Bruce dropped a 
small PC board on the desk. 
It was a prototype for the 
new Seals cassette recorder 
interface from a Cincinnati 
designer. He told the engineer 
he had a maximum of 5.1 x 
10 inches to work with (the 
standard Altair board), and 
he got a 2 x 3 inch board 
back. The production version 
may be even smaller because 
the engineer has since re- 
placed all the components on 
the board with a single inte- 
grated circuit and two poten- 
tiometers! It's supposed to 
operate at speeds up to 1200 
baud and will be on the 
market sometime after July. 

Bruce and Sandra Seals are 
justifiably proud of the repu- 
tation for quick delivery and 
quality products they've built 
up in a short time. They talk 
about this aspect of the busi- 
ness freely. It is like pulling 
teeth, however, to get them 
to tell me about future 
designs. The real bomb came 
out of the clear blue, after 
we'd spent hours rambling 




Already available is this Seals 4K ROM card. It'll take up to 16 1702- As 
or 5203s, each with its own Vgg clocked for low power consumption, 
and has switched-se/ected wait states to accommodate the slowest 
1702-A. 



over a variety of subjects: 

"Our Emulator will be out 
in the fall," Bruce said off- 
handedly. I didn't say any- 
thing. I wasn't sure what he 
was talking about. 

"Yeah," he continued, 
"It'll use a 3000 series Intel 
chip with all the individual 
microprocessor characteristics 
stored in ROM. It can act like 
an 8080, a 6800, a Z-80 or 
even the LSI-11, which is a 
16-bit processor." 

The ROM instruction set 
for individual processors 
could be changed for about 
thirty bucks, allowing an Em- 
ulator owner to run any- 
body's software simply by 
unplugging a few ROMs and 
substituting the new instruc- 



tion set. Bruce finally men- 
tioned that this Emulator 
card will be housed in a nice 
cabinet with power supply, 
motherboard and I/O for 
about $500. 

Look for the first PUP-1 
(for Peripheral Universal Pro- 
cessor, Bruce says, but what's 
a baby seal ... ?) about 
October. It'll have only three 
switches: a key switch for 
power on-off, and two 
switches to give the operator 
some control over reset func- 
tions. 

Just as the first Seals 
memory boards were design- 
ed to fill a need Bruce himself 
felt, the PUP-1 evolved 
because Seals products now 
have outlets in England and 




Bruce personally keeps his hand on all phases of product development. 
Here he's checking an over/ay for the new 16K memory board — the 
layout from which the production negative for the memory card is 
made. 




Sandra runs the office at Seals Electronics, and Bruce is content to 
leave it that way. If you call to place an order or discuss a problem, 
you'll probably talk with Sandra. 
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The Seals ac controller has 3,000 volt optical isolation, four I/O lines 
with LED status lights and can be fully computer controlled. 



Canada. There aren't enough 
computer mainframes from 
other manufacturers in these 
countries to support the 
volume he'd like, so he's in- 
troducing his own. And, he 
promises to continue 10-day 
deliveries to customers in 
England and Canada! 

"It's not a complicated 
philosophy, really. Anybody 
should be able to do it," 
Bruce says. 

But there's a lot behind 
this simple philosophy. For 
one thing it's the easy, friend- 
ly relationship Bruce and 
Sandra have with each other 
— a relationship that seems to 
infect anyone who is around 
them. After only a few 
minutes with them I had 
trouble remembering that 
we'd only just met. It's the 
same way with the people 
representing their parts and 
equipment suppliers. Sales- 
men don't call on Seals Elec- 



tronics; friends drop by to 
ask Bruce and Sandra if they 
need anything. And, they say, 
things are going to stay that 
way, even as they prepare to 
move into a new, larger plant. 

"The attitude and the phil- 
osophy of this business is 
going to stay the same, or 
we'll restrict our own 
growth," Bruce promised. 
"Again, we're just treating 
people like we want to be 
treated." 

"This is more than just a 
business for you," I observed. 

"There aren't many com- 
panies in this business with 
their own name on it. We're 
not hiding under a fake 
name," Bruce responded. 

"It's really a thing of the 
future. It's inevitable," 
Sandra sparkled, fingering a 
necklace which is a likeness 
of a baby seal. 

Bruce: "It's our first 
love." ■ 
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Seals' "perfect" 16K static memory card uses SEMI 4200 chips. 



Introducing the All-New 

SYS I Micro-Computer Cassette 
Tape Drive Subsystem 

The fast, high-capacity, data storage 
unit you've been waiting for! 




$ 



595 

single 
drive 



A new and unique combination of precision engineering... 
advanced versatility and capability ... and durable economy. 

We've eliminated guess and gamble ... put your "chips" in a 
winner. . . and welcome a comparative showdown. 

FOR OPENERS... 

• Variable Length Record - from single Byte on up. 

• Tape Capacity — Exceeds 700K Bytes per track. 

• Density -from 800 to 1600 Bits per inch. 

• Fast Transfer Rate — 2000 Bytes per second. 

• Fast forward or reverse search (120 IPS) - average search, 
15 seconds. 

• S-100 Interface Board (separate at $168). 

• Delivery within days - 90-day written guarantee. 

• Fast Factory Service — repair or replacement. 

Write or call for complete specs and other information. 



General Micro Systems 
12369 W. Alabama Place 
Lakewood, Colo. 80228 

My check or money order is enclosed for 

$595 - Send SYS I (single drive) 

$969 - Send SYS I (dual drive) 

....Send full specifications, add-on capability and 
other information. 



Name Phone AC ( 



) 



Address: 



(Street or Box) 



(City) 
I am working with 



(State) (Zip) 

(Computer name & model number) 




GENERAL MICRO SYSTEMS gh 

12369 W. Alabama Place Phone (303) 985-3423 

Lakewood, Colo. 80228 Bob Smith, Engineering & Sales 
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Lee Stork 

605 Harriet Ave. 

Shoreview MN 55112 




Try an 

8080 Simulator 



. . . valuable debugging technique 



A simulator is undoubtedly a 
valuable tool in software 
troubleshooting, and Lee's 
article describes one for de- 
bugging 8080 code. Now . . . 
who's going to write one for 
the 6800 or 6502? Better yet, 
who's going to get busy and 
write a simulator for running 
(not debugging) 6800 code 
on an 8080 (and vice versa)? 
I'm really surprised nobody 
has done it before. If you 
stop and think about it, the 
idea makes a lot of sense. 
Essentially you would have 
two machines! The software 
running under the simulator 
would, of course, run slower, 
but in most cases this 
wouldn't be such a big deal 
("most cases" being game 
programs, right?). - John. 
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So that new program 
doesn't work. I have 
found that debugging it usual- 
ly takes longer than writing 
it. If only I could see what is 
going on inside the computer, 
correcting a program would 
be a lot easier. The simulator 
presented here does away 
with having to guess what is 
happening. It allows me to 
single step through a 
program, and after each 
instruction, shows me all the 
internal registers in the micro- 



processor. In addition, the 
program being executed can 
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BC=5678 


DE=9ABC HL=DEFO 
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89 


1234 


AB 


5678 


*CD 


9ABC 


EF 


DEFO 


01 


1234 


23 


5678 


45 


9ABC 


67 


DEFO 



Fig 1. Sample output of the 
simulator. 



BIT 



7 6 5 4 3 



10 

10 

110 

Table 1. 



2 1 







1 





1 

1 
1 



be run until a breakpoint 
address is reached. 

The Display 

Written for use on an 
8080, the display produced 
by the simulator is shown in 
Fig. 1. The first three lines 
show the contents of all the 
registers. The first two hexa- 
decimal digits after A = is 
the accumulator, and the 
next two is the flag register. 
The first column of numbers 
is sequential memory bytes 
starting at six less than the 
current address of the pro- 
gram's PC register and contin- 
uing to PC + 5. The asterisk 
marks the byte pointed to by 
PC and is the first byte of the 
next instruction to be execut- 
ed. The second column is 



stack locations, the first 
number being the last value 
pushed onto the stack. 

Flowchart 

A flowchart of the simula- 
tor is shown in Fig. 3. First 
the length of the instruction 
pointed to by the PC of the 
program must be determined. 
If the instruction is sequential 
(not a jump, call, or return), 
it is loaded into the simula- 
tor. The registers, with the 
exception of the PC, are 
loaded into the micro- 
processor, and the instruction 
executed. Non-sequential 
instructions are not directly 
executed but are carried out 
by various software routines. 
After completion of one 
instruction the registers are 
stored. If in breakpoint 
mode, and the program count 
does not equal the breakpoint 
address, the simulator jumps 
back to the beginning and 
executes the next instruction. 
Otherwise, the register con- 
tents are displayed and the 
simulator waits for a key- 
board input before 
continuing. 

The Program 

A complete listing of the 
simulator is given in Fig. 2. It 
should be noted during this 
discussion that the simulator 
retains control by never load- 
ing the PC register with the 
actual PC value of the 
program under execution. 
The program begins by calling 
the subroutine LOC, which 
inputs a four digit hexa- 
decimal starting address from 
the keyboard. The ASCII 
digits are converted to binary, 
and upon return the number 
is stored in HL. Next a zero is 
stored in the breakpoint 
indicator, putting the simula- 
tor into single-step mode. The 
data stored at the stack 
locations are shown in Fig. 4. 
Zeroes are also stored at 
INST and INST + 1, the 
reason for which will be 
explained later. Steps 1 1 
through 55 determine the 
length of the instruction to 
be executed. As an example 
consider steps 19 through 20, 
which determine if the 



instruction is an LXI. All four 
LXI instructions are shown in 
binary in Table 1. 

Note that with the excep- 
tion of bits five and four all 
the instructions are the same 
and all combinations of bits 
five and four are used. The 
AN I CF at 1 D forces bits four 
and five to zero, causing all 
the LXI instructions to look 
like a LXI B. The CPI 01 at 
1 F checks for an LXI B and a 
jump is taken if the compare 
is equal. All the rest of the 
instructions in this group 
utilize this same method 
except the JC at 2F. Prior to 
this step all the two and 
three-byte instructions less 
than CO have been detected 
so at this point the instruc- 
tion is one byte in length if it 
is less than CO. 

Let's follow a two-byte 
instruction. After detection a 
jump is made to TWOB. 
TWOB retrieves the two bytes 
from the program, stores 



them in the simulator at 
INST + 1, and INST + 2 and 
updates HL which contains 
the program's PC value. The 
program's new value of PC is 
stored and the rest of the 
register values are loaded into 
the microprocessor. The sim- 
ulator then falls through to 
the instruction retrieved from 
memory and executes it. It 
also executes a NOP at INST. 
Recall that zeroes were stored 
at INST and INST+ 1 earlier. 
A three-byte instruction 
would use all three locations, 
and a one-byte would have 
two NOPs and the one-byte 
instruction. 

Now that the instruction 
has been executed the inter- 
nal registers must be stored. 
But a quandry develops; the 
only way to obtain the flags 
is to do a PUSH PSW which 
would dictate that the value 
of the stack pointer be stored 
and then changed first. How- 
ever, the only way to get this 



f START j 



01E3 

01E5 

01E7 

01E9 

01EB 

01ED 

01EF 

01F1 

01F3 

01F5 

01F7 

01F9 

01FB 



Breakpoint mode 
Breakpoint address 
Return address storage 

ASCII address (during DSPY) 

Register address (during DSPY) 

SP 

PC 

L,H 

E,D 

C,B 

Flags,A 



Fig. 4. Listing of the data stored at the stack locations. 



Stack 


0,1 


Stack 


2,3 


Stack 


4,5 


Stack 


6,7 


Stack 


8,9 


Stack 


10,11 


Stack 


12,13 


Stack 


14,15 


Stack 


16,17 


Stack 


18,19 


Stack 


20,21 


Stack 


22,23 


Stack 


24,25 



Fig. 2. Program listing. 



GET STARTING 
ADDRESS 



DETERMINE 

INSTRUCTION 

LENGTH 




NO 



GET 
INSTRUCTION 
FROM MEMORY 



SIMULATE 
INSTRUCTION 



LOAD 

PROGRAM 

REGISTERS 



EXECUTE 
INSTRUCTION 



STORE 

PROGRAM 

REGISTERS 




DISPLAY 
REGISTERS 




NO 



GET 

BREAKPOINT 

ADDRESS 



u 



Fig. 3. Flowchart of simulator 
program. 







Begin Program 




0000 


31 FD01 


LXI SP, STACK+26 


Initialize stack pointer 


0003 


CD 15 02 


CALL LOC 




Get starting address 


0006 


AF 


XRA A 




A=0 


0007 


32 E4 01 


STA STACK+1 




Put program into single step 




Begin Execution 


of Next Instruction, 


HL = 


Instruction Address 


000A 


31 F9 01 Next 


LXI SP, STACK+22 


Set stack pointer to PSW 


000D 


AF 


XRA A 




A=0 


000E 


32 1C 01 


STA INST 




Store NOP instruction 


0011 


32 ID 01 


STA INST+1 




Store NOP instruction 


0014 


7E 


MOV A,M 




Load instruction 


0015 


E6E7 


ANI OE7H 




Zero out bits 3 and 4 


0017 


FE 22 


CPI 22H 






0019 


CA FD OO 


JZ THRB 




Jump if LHLD, SHLD, LDA, 
or STA 


001C 


7E 


MOV A,M 




Load instruction 


001 D 


E6 CF 


ANI OCFH 




Zero out bits 4 and 5 


001 F 


FE 01 


CPI 1 






0021 


CA FD OO 


JZTHRB 




Jump if LXI 


0024 


E6 C7 


ANI OC7H 




Zero out bits 3, 4, and 5 


0026 


FE 06 


CPI 6 






0028 


CA 02 01 


JZ TWOB 




Jump if MVI 


002B 


FE C7 


CPI OC7H 






002D 


CA F4 00 


JZ ERST 




Jump if RST 


0030 


FE CO 


CPI OCOH 




One byte instruction? 


0032 


DA 07 01 


JC ONEB 




Jump if less than CO 


0035 


FE C6 


CPI OC6H 







65 









0037 


CA 02 01 


JZTWOB 


Jump if two byte 'immediate' 


register value is to load HL 






003A 


7E 


MOV A,M 


Load Instruction 




with zero and do a DAD SP, 






003B 


FE F9 


CPI OF9H 








003D 
0040 


CA 07 01 
FE E9 


JZ ONEB 
CPI OE9H 


Jump if SPHL 


which clears the carry flag 






0042 


CA E8 00 


JZ EPCHL 


Jump if PCHL 


causing its original state to be 








0045 
0047 


E6 F7 
FE D3 


ANI OF7H 
CPI OD3H 


Zero out bit 3 


lost. To get around this prob- 








0049 


CA 02 01 


JZTWOB 


Jump if IN or OUT 


lem the state of the carry 








004C 
004E 


E6 E7 
FE E3 


ANI OE7H 
CPI OE3H 


Zero out bits 3 and 4 


flag is checked by a JC at 








0050 


CA 07 01 


JZ ONEB 


Jump if XCHG, XTHL, EI, or DI 


125. Either the flag is left 








0053 


7E 


MOV A,M 


Load instruction 


cleared after the DAD SP if 








0054 


E6 CB 


ANI OCBH 


Zero out bits 2, 4, and 5 






0056 


FE CI 


CPI OC1H 




the JC is not executed, or it is 






0058 


CA 07 01 


JZ ONEB 


Jump if POP or PUSH 








005B 


7E 


MOV A,M 


Load instruction 


reset after the double add. 






005C 
005E 


FE C3 
CA B7 00 


CPI OC3H 
JZ EXEC1 


Jump if JMP 


Let's now go back and 






0061 


FE CD 


CPI OCDH 




look at those non-sequential 






0063 


CA B7 00 


JZ EXEC1 


Jump if CALL 


■ 






0066 


FE C9 


CPI OC9H 




instructions. All these instruc- 






0068 


CA DA OO 


JZ ERET 


Jump if RET 


tions must be simulated since 






006B 


E6 38 


ANI 38H 


Zero out bits 0, 1, 2, 6, and 7 








006D 


OF 


RRC 




the PC cannot be loaded into 








006E 
006F 


4F 
OF 


MOVCA 
RRC 


Save in C 


the microprocessor. The 








0070 


81 


ADD C 


form values 0, 6, 12, ... 48 (decimal) 


unconditional instructions are 








0071 
0072 


4F 
06 00 


MOV C,A 
MVI B,0 


Save in C 
B=0 


singled out first RST, CALL, 








0074 


EB 


XCHG 


Save PC value in DE 


JMP, and RET. If the instruc 








0075 


21 7B OO 


LXI H, COND 


Load base address 










0078 


09 


DAD B 


Form relative address 


tion is conditional, the 








0079 


Fl 


POP PSW 


Get flags 


simulator must determine 








007A 


E9 


PCHL 


Jump to relative address 










007B 


C2 B5 00 Cond 


JNZ EXEC 




whether to execute or skip it. 








007E 
0081 


C3 A8 00 
CA B5 00 


JMP SKIP 
JZ EXEC 




Bits three, four, and five of 








0084 


C3 A8 00 


JMP SKIP 




these instructions are the 








0087 
008A 


D2 B5 00 
C3 A8 00 


JNC EXEC 
JMP SKIP 




same for each condition, zero 








008D 


DA B5 00 


JC EXEC 




for JNZ, CNZ, RNZ, 001 for 








0090 


C3 A8 00 


JMP SKIP 




A ^W ^F^ ^M m* ^ ^^^ a . * 








0093 


E2 B5 00 


JPO EXEC 




JZ, CZ, and RZ etc. All but 








0096 


C3 A8 00 


JMP SKIP 




these three bits are zeroed 








0099 


EA B5 00 


JPE EXEC 












009C 


C3 A8 00 


JMP SKIP 




out by the ANI 38 (hex) at 








009 F 
00 A 2 


F2 B5 00 
C3 A8 00 


JP EXEC 
JMP SKIP 




68. Two RRCs are perform- 








00 A 5 


FA B5 00 


JM EXEC 




ed, and the results of the two 






Con 


dition not Met, Advance PC value to next Instruction 


shifts are added, leaving 














values of 0, 6, 12, . . . 48 






00A8 


EB Skip 


XCHG 


HL = PC value 


(decimal). This value is added 






00A9 


7E 


MOV A,M 


Load instruction 






00AA 


E6 07 


ANI 7 




to a base address and the flags 






OOAC 


23 


INX H 


Increment PC value 






OOAD 


CA EB 00 


JZ EPCH1 


Jump if return 


are loaded into the micro- 






OOBO 
00B1 


23 
23 


INX H 
INX H 


Increment PC value 
Increment PC value 


processor. A PCHL transfers 








00B2 


C3 EB 00 


JMP EPCH1 




control to the appropriate 










Condition Met, Execute Instruction 




pair of jumps. A "no-zero" 
















would go to 78 where, if the 








00B5 


EB Exec 


XCHG 


HL = PC value 










00B6 


7E 


MOV A,M 


Load instruction 


condition is met, the JNZ is 








00B7 
00B9 


E6 06 Execl 
CA DA 00 


ANI 6 
JZ ERET 


Jump if return 


taken and the instruction 








OOBC 


23 


INX H 


Increment PC value 


executed. Otherwise the 








OOBD 
OOBE 


5E 
23 


MOV E,M 
INX H 


Get address 


following unconditional jump 








OOBF 


56 


MOV D,M 




transfers control to the skip 






OOCO 


EB Exec2 


XCHG 










00C1 


22 Fl 01 


SHLDSTACK+14 


Store new PC value 


location. Similar pairs of 






00C4 
00C7 


31 EF 01 
FE 02 


LXI SP, STACK+12 
CPI 2 


Load SP address for STOR 


jumps check all the other ^H 






00C9 


CA 38 01 


JZSTOR2 


jump if jump instruction 


possible conditions. 








OOCC 
OOCF 


2A EF 01 
13 


LHLD STACK+12 
INX D 


Get stack address 
Increment return PC value 


SKIP updates the PC, one ^M 








OODO 


2B 


DCX H 


Decrement SP value 


for return and three for 








00D1 
00D2 


72 
2B 


MOV M,D 
DCX H 


Store return PC value in stack 


jumps and calls, and then 








00D3 


73 


MOV M,E 




proceeds to the breakpoint 








00D4 


31 Fl 01 


LXI SP, STACK+14 


Load SP address for STOR 


test. At EXEC returns are 








00D7 


C3 37 01 


JMP STOR1 


















first sorted out and handled 








Procesi 




















separately; for a jump or call 






OODA 


2A EF 01 Eret 


LHLD STACK+12 


Get stack address 


the next value for PC is re- 






OODD 


5E 


MOV E,M 


Get retun PC value 


w ■ 9 ^^ ■ • %^ ' » W ^ ^riV ■ ^^ ^* ■ ^^ ■ ■ ^^r 1 ^^ 1 ^^ 






OODE 


23 


INX H 




trieved from the program and 






OODF 
OOEO 


56 
23 


MOV D,M 
INX H 




stored in the location 






00E1 


31 F3 01 


LXI SP, STACK+16 




containing the program's PC 






00E4 
00E5 


D5 

C3 37 01 


PUSH D 
JMP STOR1 


Store new PC value 


value. A jump instruction 
proceeds to the storage 








Process PCHL 




routine while a call simulates 






00E8 


2A F3 01 Epchl 


LHLD STACK+16 


Get HL value 


stack action to store the 








OOEB 


22 Fl 01 Epchl 


SHLD STACK+14 


Store new PC value 


return address. The returns 








OOEE 


31 EF 01 


LXI SP, STACK+12 


Load SP for STOR 








00F1 
66 


C3 38 01 


JMP STOR2 




sorted out earlier also simu- 



late the stack to obtain the 
next PC value. A PCHL loads 
the value of HL and stores it 
in the location for PC. An 
RST puts the call address in 
DE and then goes to the call 
routine to be handled like a 
call instruction. 

At 138 a check is made to 
determine if the simulator is 
in breakpoint mode. If it is, 
the previously stored break- 
point address is compared 
with the current PC value, 
and if not equal, the next 
instruction is executed. If 
equal, or not in breakpoint 
mode, the DSPY routine is 
entered. Here three ASCII 
characters are output to indi- 
cate register type; then the 
CONV routine is called twice 
to output the register value in 
hex. To output a CR after 
every second register pair the 
loop count in C is checked. 
Each time it is an odd 
number the output character 
count is increased by one, 
causing a CR to be issued 
after the spaces. 

After all the registers have 
been displayed the PC and 
stack values are output. The 
series of POPs at 182 thru 
184 load SP into DE and PC 
into HL. These values are 
returned to the stack for stor- 
age. At 187 the value of SP is 
pushed a second time and will 
be used during the display 
routine. The PC value is 
decreased by six and C is 
loaded with the loop count. 

At 18F the output process 
begins. C is checked and 
when equal to six an asterisk 
is output to indicate the 
instruction to be executed 
next. One line of output con- 
sists of two spaces or an 
asterisk and a space, the PC 
value, three spaces, the stack 
value, and a CR. 

Finally the simulator waits 
for an input before contin- 
uing. If the input character is 
a B, the simulator calls LOC 
to get the breakpoint address, 
and in either case jumps to 
NEXT to begin processing the 
next instruction. 

Using the Simulator 

To use the program start 
at location and input a four 



00F4 
00F5 
00F7 
00F8 
OOFA 



OOFD 

OOFE 

0101 

0102 

0103 

0106 

0107 

0108 

010B 

010C 

010F 

0112 

0115 

0116 

0117 

0118 

0119 

011C 

011F 

0122 

0125 

0128 

0129 

012C 

012D 

012E 

0131 

0132 

0133 

0134 

0137 

0138 

013B 

013C 

013F 

0142 

0145 

0146 

0149 

014C 

014D 

0150 

0151 

0154 

0157 

0158 

015B 

015D 

015F 

0162 

0163 

0166 

0167 

016A 

016B 

016D 

016E 

016F 

0172 

0174 

0175 

0178 

017B 

017C 

017D 

017E 

017F 

0182 

0183 

0184 

0185 

0186 

0187 

0188 

018B 

018C 

018E 

018F 

0192 

0193 

0195 

0198 

0199 

019B 

019E 

019F 

01A2 

01A3 

01A4 

01A6 

01A9 

01AC 

01AD 

01AE 

01B1 



Process RST 

7E Erst 

E6 38 

5F 

16 00 

C3 CO OO 



MOV A,M 
ANI 38H 
MOV E,A 
MVI D,0 
JMP EXEC2 



Process Seq 

7E Thrb 

32 1C 01 

23 

7E Twob 

32 ID 01 

23 

7E Oneb 

32 IE 01 

23 

22 Fl 01 

2A EF 01 

31 F5 01 

Dl 

CI 

Fl 

F9 

2A F3 01 

Inst 
22 F3 01 
21 00 00 
DA 2C 01 
39 

C3 2E 01 
39 Carry 

37 

31 FB 01 Stor 
F5 
C5 
D5 

31 Fl 01 

E5 Storl 

3A E4 01 Stor2 

A7 

CA 54 01 

2A Fl 01 

3A E5 01 

BD 

C2 OA OO 

3A E6 01 

BC 

C2 OA OO 

AF 

32 E4 01 

21 FA 01 Dspy 

E5 

21 FD 01 

OE 06 

06 03 Dspyl 

CD4D 02 

E3 

CD 2E 02 

2B 

CD 2E 02 

2B 

06 03 

79 

IF 

D2 74 01 

06 04 

EB Dspy2 

21 10 02 

CD 4D 02 

El 

D5 

23 

OD 

C2 5D01 

Dl 

Dl 

El 

E5 

D5 

D5 

11 FA FF 

19 

OE OC 

EB 

21 10 02 Dspy3 

79 

FE 06 

C2 99 01 

2B 

06 02 Dspy4 

CD 4D 02 

EB 

CD 2E 02 

23 

EB 

06 03 

21 10 02 

CD 4D02 

El 

D5 

CD 2E 02 

23 



uential Instructions 

MOV A,M 

STA INST 

INX H 

MOVA.M 

STA INST+1 

INX H 

MOV A,M 

STA INST+2 

INX H 

SHLD STACK+14 

LHLD STACK+12 

LXI SP, STACK+18 

POP D 

POP B 

POP PSW 

SPHL 

LHLD STACK+16 

DS 3 

SHLD STACK+16 

LXI H,0 

JC CARRY 

DADSP 

JMP STOR 

DADSP 

STC 

LXI SP, STACK+24 

PUSH PSW 

PUSH B 

PUSH D 

LSI SP, STACK+14 

PUSH H 

LDA STACK+1 

ANA A 

JZ DSPY 

LHLD STACK+14 

LDA STACK+2 

CMP L 

JNZ NEXT 

LDA STACK+3 

CMP H 

JNZ NEXT 

XRA A 

STA STACK+1 

LXI H,STACK+23 

PUSH H 

LXI H, ASCII 

MVI C, 6 

MVI B, 3 

CALL OUTPT 

XTHL 

CALL CONV 

DCX H 

CALL CONV 

DCX H 

MVI B, 3 

MOV A,C 

RAR 

JNC DSPY2 

MVI B, 4 

XCHG 

LXI H, SPACE 

CALL OUTPT 

POP H 

PUSH D 

INX H 

DCR C 

JNZ DSPY1 

POP D 

POP D 

POP H 

PUSH H 

PUSH D 

PUSH D 

LXI D, -6 

DAD D 

MVI C, OCH 

XCHG 

LXI H, SPACE 

MOV A, C 

CPI 6 

JNZ DSPY4 

DCX H 

MVI B, 2 

CALL OUTPT 

XCHG 

CALL CONV 

INX H 

XCHG 

MVI B, 3 

LXI H, SPACE 

CALL OUTPT 

POP H 

PUSH D 

CALL CONV 

INX H 



Load Instruction 
Get RST address 
Put new PC value into DE 

Jump to EXEC to finish 



Get first byte 
Store byte 

Get byte 
Store byte 

Get byte 
Store byte 

Store PC value 
HL = SP value 

DE = program value 

BC = program value 

A and flags = program value 

SP = program value 

HL = program value 

Execute instruction stored here 

Store HL 

HL = O 

Determine state of carry flag 

HL = program SP value 

HL= program value 
Reset carry flag 

Store A and flags 
Store BC 
Store DE 

Store SP value 

Load breakpoint mode indicator 

Set flags 

Jump if not in breakpoint mode 

Load current PC value 

Load lower byte of breakpoint address 

Jump if addresses not equal 

Load lower byte of breakpoint address 

Jump if addresses not equal 

A = O 

Breakpoint address reached, return to single step mode 

Load address of registers 

Load address of headings 

C = loop count 

B = output character count 

Output heading 

Get register address 

Output register value 

Output register value 

B = output character count 
Check loop count 

Jump if no CR output 
Increase character count for CR 

Load output address 

Get heading address 
Store register address 

Decrement loop count 
Jump if not finished 
Get rid of address 
DE = SP value 
HL = PC value 



HL = PC — 6 
C = loop count 

HL = output address 
Check loop count 

Jump if no asterisk output 
Change address for asterisk 
Load output count 



Output PC value 



Load output count 

Output spaces 
Get address of SP 
Store address of PC 
Output SP value 



67 



01B2 


CD 2E 02 




CALL CONV 


01B5 


23 




INX H 


01B6 


Dl 




POP D 


01B7 


E5 




PUSH H 


01 B8 


06 01 




MVI B, 1 


01BA 


21 13 02 




LXI H, SPACE+3 


01BD 


CD 4D 02 




CALL OUTPT 


01CO 


OD 




DCR C 


01C1 


C2 8F 01 




JNZ DSPY3 


01C4 


CD 5C 02 




CALL INP 


01C7 


FE 42 




CPI 4 B' 


01C9 


C2 DD 01 




JNZ CONT 


01CC 


32 E4 01 




STA STACK+1 


01CF 


CD 15 02 




CALL LOC 


01D2 


22 E5 01 




SHLD STACK+2 


01D5 


21 13 02 




LXI H,SPACE+3 


01 D8 


06 01 




MVI B, 1 


01 DA 


CD4D02 




CALL OUTPUT 


01DD 


2A Fl 01 


Cont 


LHLD STACK+14 


01EO 


C3 OA OO 




JMP NEXT 




Regi 


Ester Storage 


01E3 




Stack 


DS 26 


ASCII Headings 






01FD 


41 20 


Ascii 


DW 'A ' 


01FF 


3D 42 




DW '=B' 


0201 


43 3D 




DW 'C=' 


0203 


44 45 




DW «DE' 


0205 


3D 48 




DW '=H' 


0207 


4C 3D 




DW 'L=' 


0209 


50 43 




DW 'PC 


020B 


3D 53 




DW *=S' 


020D 


50 3D 




DW «P=* 


020F 


2A 




DB ••• 


0210 


20 


Space 


DB J ' 


0211 


20 20 




DW ' ' 


0213 


OD OA 




DW ODOAH 




Get PC address 

Store address of SP 

Load count for CR 

HL = address of CR 

Output CR 

Decrement loop count 

Continue output? 

Wait for input 

Breakpoint? 

Jump if not breakpoint 

Change breakpoint indicator 

Get breakpoint address 

Store breakpoint address 

Load CR address 

Load output count 

Output CR 

HL = PC 



Reserve 26 bytes for STACK 



This Routine gets a Four Digit ASCII Address from an Input Device, Converts 
to Hex and Returns with Value in HL 

Load loop count 

Get character 

Shift HL four places 



Convert to hex 
Jump if number 
Add bias to letter 
Strip off upper bits 

Move to HL register 
Decrement loop count 



This Routine Converts the Byte Pointed to by HL from Hex to ASCII and 
Outputs the two Digits 



0215 


06 04 


Loc 


MVI B, 4 


0217 


CD 5C 02 


Loci 


CALL INP 


021A 


29 




DADH 


021B 


29 




DAD H 


021C 


29 




DAD H 


021D 


29 




DAD H 


021E 


FE 40 




CPI 40 


0220 


DA 25 02 




JC LOC2 


0223 


C6 09 




ADI 9 


0225 


E6 OF 


Loc 2 


ANI OFH 


0227 


B5 




ORA L 


0228 


6F 




MOV L, A 


0229 


05 




DCR B 


022A 


C2 17 02 




JNZ LOCI 


022D 


C9 




RET 



022E 


16 02 


Conv 


MVI D,2 


Load loop count 


0230 


7E 




MOV A,M 


Get byte 


0231 


5F 




MOV E,A 


Store in E 


0232 


OF 




RRC 


Shift A four times 


0233 


OF 




RRC 




0234 


OF 




RRC 




0235 


OF 




RRC 




0236 


E6 0F 


Convl 


ANI OFH 


Mask out upper bits 


0238 


FE 0A 




CPI OAH 




023A 


DA 3F 02 




JC CONV2 


Jump if number 


023D 


C6 07 




ADI 7 


Add bias for letter 


023F 


C6 30 


Conv2 


ADI 30 


Add bias for ASCII 


0241 


77 




MOV M,A 


Store character in memory 


0242 


04 




INR B 


B = 1 


0243 


CD 4D 02 




CALL OUTPT 


Output character 


0246 


7B 




MOV A,E 


Move character to A 


0247 


15 




DCR D 


Decrement loop count 


0248 


C2 36 02 




JNZ CONV1 


Jump if not finished 


024B 


73 




MOV M,E 


Restore character to memory 


024C 


C9 




RET 





This Routine Outputs a String of Characters, B 
Points to the Characters 



= Number of Characters, HL 



024D 


DB 02 


Outpt 


IN 2 


Get status 


024F 


17 




RAL 




0250 


DA 4D 02 




JC OUTPT 


Jump if not ready 


0253 


7E 




MOV A,M 


Get output character 


0254 


D3 03 




OUT 3 


Output character 


0256 


05 




DCR B 


Decrement loop count 


0257 


C8 




RZ 


Return if done 


0258 


23 




INX H 


Advance pointer 


0259 


C3 4D 02 




JMP OUTPT 




This Routine Inputs < 


one Chai 


racter 




025C 


DB 02 


Inp 


IN 2 


Get status 


025E 


OF 




RRC 




025F 


DA 5C 02 




JC INP 


Jump if not ready 


0262 


DB 03 




IN 3 


Get character 


0264 


C9 




RET 





digit hex starting address. The 
simulator then executes the 
first instruction and displays 
the result. The display con- 
tains 15 lines, and since my 
TV typewriter has 16 lines 
(most systems will need a line 
feed) a CR returns the cursor 
to the top of the next page. 
The simulator interprets the 
keyboard input as a signal to 
go ahead and execute the 
next instruction and output 
the results. To go into break- 
point mode type a B followed 
by a four digit hex address. 
The simulator will continue 
to execute instructions with- 
out display until it comes to 
the breakpoint address and 
then revert to single-step 
mode to display the registers 
and wait for an input. 

Nearly every program 
must be tailored to the 
individual system on which it 
runs. Most users will probably 
need a CR followed by a line 
feed to return the cursor or 
printhead to the beginning of 
the next line. If this is the 
case with your system, incre- 
ment the size of the constants 
in the MVI B instructions at 
172, 1B8 and 1D8. All the 
input and output routines are 
at the end of the program so 
you can easily incorporate 
other routines such as those 
used in a monitor, or change 
the I/O to octal format. 

When using the simulator 
even in breakpoint mode 
remember the program is 
being executed at a much 
slower speed than if it were 
running alone. Certain real- 
time applications such as 
routines with high speed 
peripherals may not operate 
properly. Several times I've 
had a program work using the 
simulator but fail when run 
by itself. Every time the 
problem has been traced to a 
defective memory chip. When 
run at full speed as during a 
stack operation, the memory 
picked a bit; but when the 
time between certain memory 
accesses was changed under 
the simulator, it worked. 

I have found the simulator 
to be an invaluable trouble- 
shooting tool and believe you 
will too. ■ 
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You asked for the Intel 8080A CPU 

You asked for a real-time clock 

You asked for eight level 

vectored priority interrupts 

You asked for a jump-on-reset 

and resident monitor 

You asked for the S-1 00 bus 

You asked for an 18 slot 

fully shielded motherboard 

You asked for a 

rugged, reliable chassis 

Then . . . You asked for the compactness and 

convenience of installing your mini-floppy 

disk directly in the front panel NOW. 



. . We gave you the VECCO^ 1 
. . We gave you the vECCO^ 1 



. . We gave you the 



Veccor 1 



. . We gave you the vEClO^ 1 
. . We gave you the VECCO^ 1 



. . We gave you the 



. . . We gave you the 



Vecco* 1 
Veccch 1 



We give you 



thSlvCZO^X* 







scco^i 



AESET 



***** .nc 



''OWER 





Not affiliated with Vector General, Inc. 
, CA 91361 Telephone: (805) 497-0733 



John Laabs 

RFD#1 Box 511 

No. Stonington CT 06359 




Photos by 

Jim Viveiros 

Misquamicut Rl 



Build a $20 
EPROM Programmer 



. . . for the 5204 4K chip 



5204 
EPROM 

24 PIN 
SOCKET 



I 



♦ 5V 



DATA 
COUNTER 



2 



ADDRESS 
COUNTER 



2 



1 



TRANSLATOR 



PB .DCLK 



PB, ,DCLR 



PB 2 .ACLK 



POWER SUPPLIES 
♦12. -12, -50V 





PB 3 ACLR 








PB 4 PGM 





DATA CLOCK 



DATA CLEAR 



ADDRESS CLOCK 



ADDRESS CLEAR 



PROGRAM PULSE 



AC INPUT POWER 



Fig. 1a. Programmer block diagram. 



The availability of low- 
cost electrically pro- 
grammable read only memory 
(EPROM) and the con- 
venience of having a few 
favorite routines permanent 
as ROM in my KIM system 
provided the motivation to 
construct a 5204 EPROM 
programmer extension for 
KIM. The programmer design 
was to be as simple as possi- 



PBDD = ***11111 , * = don't care, PBDD = 1F 

PBq = DCLK Clocks data on positive edge t each transition increments the data. 

PB-j = DCLR Clears data to zero on low level. Normally high. 

PB2 = ACLK Clocks address on positive going edge t each transition increments the address. 

PB3 = ACLR Clears address to zero on low level. Normally high. 

PB4 = PGM Provides program pulse to EPROM on low level. Normally high. 



PB 7 




PB 5 


PB 4 


PB3 


PB 2 


PB 1 


PB 


* 




* 


PGM 


ACLR 


ACLK 


DCLR 


DCLK 



PORTPBD 



Fig 1b. KIM-1 port assignments. 



ble, minimize I/O pin usage, 
and have its software com- 
pletely relocatable to allow 
the routine to install itself in 
EPROM and be located in 
KIM unused memory areas 
without alteration. To reduce 
the programmer hardware 
requirement, the decision was 
made not to read the EPROM 
during programming as do 
most commercial pro- 
grammers. The read EPROM 
modification to hardware and 
software could be added later 
should the need arise. 
Normally an EPROM will be 
programmed and then 
changed to a memory socket 
in KIM to be tested. Fig. 1a is 
a block diagram of the pro- 
grammer and Fig. 1b details 
the KIM-1 port assignments 
for interfacing to the pro- 
grammer. 

Why the 5204 EPROM? 

The 5204 EPROM by 
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I 

I 




KIM-1 and programmer board - a neat combination. 



National Semiconductor 
(MM 5204) is a 4K electrically 
programmable (and erasable) 
read only memory. The de- 
vice is a non-volatile memory 
organized 512 x 8 ( 1 / 2 K bytes 
per chip). The 5204 requires 
+ 5 and -12 volt power 
supplies for ROM operation. 
Additional noteworthy 
features are its typical access 
time of 750 ns typical (1 /is 
maximum), power saver con- 
trol for low power appli- 
cations, and a three state data 
bus which permits easy 
memory expansion. 

An alternative to the 5204 
would be the readily available 
and inexpensive 1702A 
EPROM. The 1702A is 
organized 256 x 8 or %K 
bytes. Its access time is 1 /is 
maximum, identical to the 
5204. The cost of a 1702A is 
about $7 as compared to $8 
for the 5204. An immediate 
observation is the smaller cost 



per EPROM byte with the 
5204. Naturally, if your re- 
quirements call for smaller 
memory blocks, such as a 
small system application, the 
1702A may be a better 
choice. The 1702A is slightly 
more difficult to program due 
to the requirement to 
complement addressing 
during programming. This 
feature could be easily added 
to my basic programmer if 
you chose to modify it for 
the 1702A. The 1976 Intel 
Data Catalog is a good refer- 
ence for the 1702A descrip- 
tion and programming. 

To access slow memory 
(access time less than 500 ns) 
with the 6502 a wait cycle is 
usually forced during 
memory read or write. The 
MCS6500 Microcomputer 
Hardware Manual by MOS 
Technology, Inc. describes a 
simple circuit to accomplish 
this wait cycle in section 




PROGRAM LEVEL 
AT EPROM 



-49 7 



DATA IS COMPLEMENTED. 
MAX TRANSFER TIME 
4 08 mS (I MHz CLOCK) 



CYCLING CONTINUES UNTIL 
EPROM HAS BEEN 
PROGRAMMED THE PROPER 
NUMBER OF CYCLES 



2.3.4.1. By experimentation, 
however, I found that the 
combination of the 6502 
having the address valid 
extended periods and the 
typical access time for the 
5204 of 750 ns this delay 
circuit could be deleted. The 
5204 EPROM has allowed me 
to expand KIM -1 with in- 
expensive ROM without 
affecting processor speed. 

Programming the 5204 
EPROM 

Much of the literature I 
dug into discussed program- 
ming of the 1702A, 2708, 
and the 5204. The general 
concensus seems to be to not 
apply excessive voltages to 
prevent catastrophic failures, 
not to apply extremely fast 
waveforms to the address and 
data lines to prevent capac- 
itive coupling internally from 
damaging the device, and not 
to apply excessively high 
duty cycle waveforms during 
programming to prevent high 
power dissipation in the 
device. 

One good source of infor- 
mation is the PROM User's 
Guide published by Prolog 



Corporation. Specific infor- 
mation on the 5204 EPROM 
may be obtained from 
National Semiconductor's 
MOS IC Data Book. Although 
some conflicting information 
is in these publications, the 
general guide lines were fol- 
lowed and in turn, good re- 
sults obtained. For example, 
the first National MOS book I 
used indicated the program 
pulse width should be be- 
tween 2.5 ms and 5 ms with a 
duty cycle of less than 25%. 
With this data in hand I se- 
lected a 3 ms program pulse, 
an off time of 10 ms, and a 
23% duty cycle (see Fig. 2). 
In a later MOS memory pub- 
lication National specif ies the 
minimum pulse width as .5 
ms. I saw no real reason to 
alter the timing, however, 
you may want to save time 
by adjusting the pulse timers 
in the routine. All you need 
do is scale down both times 
by an equal factor. A word of 
caution is in order though; be 
aware that the off period will 
be affected with less than 
4.08 ms (1 MHz clock) off 
time although the pro- 
grammer will still operate. 



CYCLE START 



Sockets 

1 24 pin dip 

2 14 pin dip 

3 16 pin dip 
Miscellaneous 

1 4V2" square, .1 inch center, Vero or Vector board 

1 44 pin edge connector (use with Vero board) 
60 component mounting pins 

Discretes 

2 100 Ohm 1% Y4W 
1 1kOhm10% 1 / 2 W 

4 15k Ohm 10% y«W 

1 10k Ohm 10% %W 

2 2.7k Ohm 10% %W 
1 5.6k Ohm 10% 1 / 2 W 
9 100k Ohm 5%% W 

1 100 pF disk cap 

2 1.0 uF 50 volt monolithic cap 
1 10k Ohm trimpot 

8 IN4002 rectifier 

1 1 2 volt, 1 Watt Zener diode 

1 2N2905A PNP transistor or eq. 

1 2N5287 PNP transistor or eq. (with heat sink) 

1 2N 1893 NPN transistor or eq. 

2 500 uF 35 volt electrolitic cap 
1 100 uF 75 volt electrolitic cap 
1 7812 +12 volt regulator 

1 7912 -12 volt regulator 

1 uA723 precision regulator 

2 4040 CMOS counter 
1 LM3900 Op amp 

1 4050 CMOS buffer 

2 25.2 VCT transformer (Stancor P8180) 



Fig. 2. Programmer timing diagram. 



Table 1. Parts list. 
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r- PROM BOARD 
♦ CONNECTOR 

iN4oo2(4> i — nn- 

♦ 18 ' ' 



PROM 
POWER 




12V 



Fig. 3. Schematic diagram of 5204 EPROM Programmer. 



L42 




INITIALIZE 
DISPLAY DIGIT 
SELECT 
DSEL 



CLEAR 
COUNTERS 
SET CLOCK 
LINES TO 
ZERO 



INITIALIZE 

WORKING 

REGISTERS 



RAISE RESET 

ON 

PROM 

COUNTERS 



L65 



CLOCK EPROM 
ADDRESS 
TO COUNTER 



L74 



START 

lOmS 

DELAY 



L76 



LI02 




LI46 



X REG HOLDS 
INCREMENT 



NOT 
DONE 



WPTRL ,H 



SET FLAG 
(X REG) 
■01 



LI33 



WBYTL , H 



RPTRL, H 



DISPLAY 




ONE DIGIT 


OF 


PRESENT 




CYCLE IN 


KIM 



DECREMENT 
BYTE COUNTER 
INCREMENT 
DATA POINTER 



(halt J 



I L3B 
EPROM 
PROGRAMMED 



YES 





DONE 



LI4I 



,LI39 



YES 



.AST 
CYCLE 



NO 



.135 



iYES 



LI29 



NO 



RESET DATA 
COUNTER 
TRANSFER NEXT 
DATA BYTE TO 
COUNTER 
(COMPLIMENTED) 



LII7 




LII9 



DONE 



jS LAST X. 


\. BYTE y? 
|LI24 


START 3mS 
DELAY AND 
PROGRAM 
PULSE 



PGM 



NOT DONE 



MOVE 
FLAG TO 
A REG 
( X-»A) 



LI44 



STOP 
PROGRAM 
PULSE 



SET FLAG 
(X REG) 
■ 80 



DECREMENT 

CYCLE 

COUNTER 



Fig. 4. EPROM Programmer flow diagram. 



PGM 



CYCLE 



National suggests the 5204 
be overprogrammed sequen- 
tially. Overprogramming 
consists of programming the 
EPROM in excess of the 
number of program cycles 
actually required to establish 
the correct data pattern. 
National states that each 
address location must be 
programmed for a minimum 
of 32 cycles with a pulse 
width of 5 ms or 64 cycles as 
the pulse width reaches 2.5 
ms. I selected 50 cycles for a 
pulse width of 3 ms. For 
shorter program pulse widths 
National notes the EPROM 
should be programmed until 
the correct pattern is read 
back and then overpro- 
grammed five times. This is 
symbolized by the notation x 
+ 5x in the National liter- 
ature. Since my programmer 
does not read this EPROM 
during programming the 
number of cycles are fixed by 
the routine or the operator at 
initialization. 

The results of the tech- 



nique used here have been 
satisfying and successful. To 
date I have 100% program- 
med a dozen EPROMS with- 
out a problem, except for one 
defective EPROM, which was 
replaced by the supplier at no 
charge. 

The Programmer Circuit 

The circuit shown in Fig. 3 
contains three regulator cir- 
cuits with rectifiers for pro- 
viding + 12,-12, and -50 
volts for the programmer. 
The 4040 CMOS counters 
provide the EPROM data and 
address registers. The 
LM3900 quad op amp trans- 
lates the KIM 5 volt logic to 
-12 volt logic to control the 
counters. Two transistors 
level shift the program pulse 
to -50 volts. The third tran- 
sistor is a series element in 
the uA723 -50 volt negative 
voltage regulator circuit. The 
4050 CMOS buffer was used 
to convert the KIM TTL 
outputs to CMOS to gain the 
additional voltage swing pro- 
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L56 




GET 

LOW POINTER 

WPTRL 



NO 




GET 

HIGH POINTER 

WPTRH 




YES 



YES 



•/exit ) 

L74 \^y 



NO 



DECREMENT 

WPTRL, 

WPTRH 



LOAD 
X REG 
01 





DECREMENT 
X REG 



TOGGLE 
ADDRESS 
COUNTER 
CLOCK 

(INCREMENT 
COUNTER) 



L63 



LOAD X REG 

WITH 

WPTRL 



L65 l~ 



ZERO 

LOW POINTER 

WPTRL 



Fig. 5. Increment EP ROM address routine flowchart. 



vided with CMOS for in- 
creased reliability in the 
voltage translation process. 

The address and data 
counters are operated iden- 
tically. The counter is reset 
and then clocked until it 
contains the proper bit 
pattern for programming. The 
address is initialized and 
incremented to the cycle end. 
The data counter has the 
proper data pattern toggled in 
after being complemented by 
the programmer routine. The 
5204 requires complemented 
data during programming. 

Construction 

My board is constructed 
on a 4 1 / 2 " x 4 1 / 2 " Vero board 
which was cut down from a 
standard 4 1 / 2 " x 6" 44 pin 
Vero proto board 
(#10290/FG W44/74). The 
sockets and components used 
were non-critical; however, 
the EPROM socket should be 
a type that allows the 
EPROM easy entry and re- 
moval. Most economical 
sockets will fill the require- 
ment. A zero force type 
socket that is used on 
commercial programmers 
would be ideal and expensive. 



A standard Augat wire-wrap 
socket (Augat #324-AG2F) 
works fine. It all depends if 
you're going to program 
thousands of EPROMS. If 
you are, you should probably 
purchase one of the zero 



force type sockets. 

The circuit board power 
supply rectifiers and regula- 
tors are shown in the photos. 
The transformers, which 
came from my scrap pile, are 
mounted adjacent to the card 
support. The discrete com- 
ponents are all parts which 
were readily available and are 
non-critical in nature. The 
only requirements on the 
transistors are that they have 
a breakdown voltage in excess 
of 50 volts and be capable of 
dissipating a couple of Watts. 
The -50 volt regulator series 
pass transistor should have a 
small heatsink. If one is not 
available, fabricate one out of 
a thin sheet of copper or 
aluminum. 

The complete parts com- 
plement should cost about 
$20 excluding EPROMS. 

About the Program 

The first usage of the pro- 
gram was to program an 
EPROM with itself to allow 
the EPROM routine to reside 
in KIM memory as ROM. I 
also felt that the program 
would serve more systems if 
it is independent of where it 
resides. You may, for in- 
stance want to relocate it 



from a cassette into different 
portions of RAM so as not to 
disturb the program you want 
to enter into EPROM. 

The programmer routine 
runs in two sections (see Fig. 
4 and 5 and Program A). The 
first section, beginning with 
EPROM start, does a little 
housekeeping and then halts 
allowing the insertion of the 
EPROM in the programmer 
socket. The routine tests the 
number of bytes to be pro- 
grammed; if the count is cor- 
rect, it enters the number of 
bytes to be programmed into 
a counter. If the count is 
incorrect (i.e., if the number 
of bytes to be programmed is 
less than zero or greater than 
1 /2K), the routine exits to 
display FFFF in the KIM 
monitor. Then the break 
vector is established, the 
number of cycles is set to 50, 
and the I/O port to the pro- 
grammer is initialized. After 
this the programmer routine 
halts in the KIM monitor at 
the first instruction in the 
next section (run, L42) of the 
routine. 

The halt allows power 
down of the programmer to 
permit the EPROM to be 
installed in the socket. Power 



POWER SUPPLY 
RECTIFIERS 



12 VOLT SUPPLY 

+ 12 VOLT SUPPLY 




LM 3900 



4040 COUNTER 



4040 COUNTER 



EPROM 
SOCKET 



5204 EPROM Programmer board. 
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A. Turn off EPROM power 

B. Enter memory source start address 

C. Enter memory source stop address 

D. Enter EPROM destination start address 

E. Start program at start address 




COMPUTE 
NUMBER OF 
BYTES TO BE 
PROGRAMMED 





IRQ vector points to save 
routine in the KIM monitor 
to halt with KIM displaying 
the programmer run address. 



FILL IN 

BYTE 

COUNTER 



SET UP 
BREAK VECTOR 
ESTABLISH 
** OF CYCLES 



INITIALIZE 
I/O PORT 
PBD PBDD 






/ \ Exit to KIM monitor 

-*\ HALT 

V J with break 



F. Operator inserts EPROM (cycles or other adjustments may 

be made here) 

G. Turn on EPROM power 

H. Start program (push go) at run 

Fig. 6. Running the programmer. 



is then restored and the 
EPROM may now be pro- 
grammed. Running the 
routine, at the RUN location, 
programs the EPROM. While 
this program runs the present 
cycle is displayed in the KIM 
data digits, in hexadecimal, 
with the address digits dark. 
When finished the routine 
halts again at the RUN 
address. The programmer 
may now be powered down 
and the programmed EPROM 
removed. 

The heart of the program- 
mer routine, the RUN sec- 
tion, initializes the counters 
on the programmer for 



address and data entry. The 
address is entered to the pro- 
grammer followed by the 
start of the off period of the 
programmer 10 ms pulse. 
During this delay one of the 
digits of the cycle is displayed 
and the data is transferred 
from the RAM byte specified 
to the EPROM data counter. 
The routine then waits for 
the end of the 10 ms period. 

At the end of the 10 ms 
period, the programmer pro- 
gram pulse is started along 
with the on period time of 3 
ms. During this period the 
routine establishes the next 
operation by setting pointers 



to the next byte of data or 
cycle through the setting of a 
flag in the x register. With the 
termination of the 3 ms 
period the programmer pulse 
is turned off, the flag is test- 
ed, and the next operation is 
performed. The operation 
consists of getting the next 
byte of data, starting a new 
cycle, and performing a halt 
when the EPROM is program- 
med. 

An interesting note is the 
time consuming loop that 
clocks the data to the 
EPROM programmer data 
counter. Because this loop is 
completed during the off 
period of the programmer 
pulse the time period to pro- 
gram an EPROM is indepen- 
dent of this loop. This tech- 
nique is an excellent example 
of how to use the KIM timer 
and the advantage of such a 
timer in a microcomputer 
system. The computer may 
do other tasks during waiting 
periods as long as you're back 
within the time period. With 
KIM the timer can easily be 
programmed to interrupt 
should uncertainties develop 
in the time required to com- 
plete the assigned tasks. Also, 
since the cycle digit is dis- 
played during this 10 ms 
period, the digit stays on 
until the next 10 ms period is 
entered or the routine halts. 

Operation 

Operator loads via KIM 



keyboard the start read, end 
read, and start write address 
in page zero. The power to 
the programmer circuit 
should be turned off, EPROM 
removed. (Refer to Fig. 6.) 

Operator starts the pro- 
gram at the start (first in- 
struction). At this time the 
program computes the 
number of bytes to be pro- 
grammed, sets up the IRQ 
vector for a program stop on 
break to KIM, establishes the 
number of programmer 
cycles, (which may be 
changed when the program 
halts) establishes the I/O 
configuration for the pro- 
grammer, and then halts with 
the run address displayed by 
the KIM monitor. 

The program will exit to 
FFFF in KIM if more than 
512 bytes are selected to be 
written or if less than zero 
bytes were selected. 

When the program halts, 
the number of cycles may be 
altered if desired. 

The next step is to plug a 
5204 EPROM into the pro- 
grammer socket, turn on the 
programmer power, and then 
start the program (push go at 
the displayed address; run). 

The cycles are counted 
down and displayed in the 
KIM display (in hexa- 
decimal). The program halts 
back at the run address. Turn 
off the programmer, remove 
the programmed EPROM. ■ 



Program A. 5204 EPROM Programmer software routine (continued on page 76). 











Page Zero Registers 










Cycle and Display Counters 


OODF 








DSEL 


00E0 








CYCLE 

Instruction Data 


00E1 








ERAL 


00E2 








ERAH 


00E3 








SRAL 


00E4 








SRAH 


00E5 








SWAL 


00E6 








SWAH 

Working Registers 


OOE7 








BYTL 


OOE8 








BYTH 


00E9 








RPTRL 


OOEA 








RPTRH 


OOEB 








WPTRL 


OOEC 








WPTRH 


OOED 








WBYTL 


OOEE 








WBYTH 








Initialize routine: Establish data pointers, check 








for number of bytes kbytes ^5 12 establish cycles, 








stop 


at program EPROM start address 


0200 


D8 






EPGM CLD 


0201 


38 






SEC 


0202 


A5 


El 




LDA ERAL 


0204 


E5 


E3 




SBC SRAL 


0206 


85 


E7 




STA BYTL 



DISPLAY DIGIT SELECT CODE 
NUMBER OF PROGRAM CYCLES 

END READ ADDRESS LOW 
END READ ADDRESS HIGH 
START READ ADDRESS LOW 
START READ ADDRESS HIGH 
START WRITE ADDRESS LOW 
START WRITE ADDRESS HIGH 

NUMBER OF PROGRAM LOW BYTES 

NUMBER OF PROGRAM HIGH BYTES 

NEXT BYTE POINTERS 

FOR DATA SOURCE 

WRITE POINTERS FOR EPROM 

ADDRESS START 

BYTE COUNT WORKING REGISTERS 



START PROGRAM 

DETERMINE NUMBER 

OF BYTES 

TO 

BE 
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Only $750 from Peripheral Vision. 



Peripheral Vision is a brand-new company that's dedi- 
cated to selling reasonably priced peripherals for various 
manufacturers' CPU's. 

We think you'll flip over our first product. 

It's a full-size floppy disk for the Altair-lmsai plug-in 
compatible S-100 BUS. And it's available for as low as $750. 

Here are the features: 

• 1 interface card supports 4 drives 

• Stores over 300,000 bytes per floppy 

• Bootstrap EPROM included — no more toggling or 
paper tape 

• Completely S-100 plug-in compatible 

• Interface cabling included 

• Drive is from Innovex (the originator of the floppy 
concept) — assembled and tested 

• Interface card design is licensed from Dr. Kenneth 
Welles and the Digital Group 

• Disk operating system with file management system 
included on floppy 

• Cabinet and power supply optional 



Now, a little more about our company. 

Peripheral Vision may be brand-new, but we have some 
old-fashioned ideas about how to run our business. 

We know there are serious incompatibilities among the 
different manufacturers' peripherals and CPU's. We want to 
get them together. And, we want to bring significant new 
products to market — products consisting of everything from 
adaptation instructions/kits for hardware and software to 
major new products. 

It's a tall order, but we feel we're up to the task. 
Peripheral Vision has already obtained a license from 
The Digital Group to adapt versions of some of their prod- 
ucts to the S-100 BUS. And we're working on getting more 
from other companies. 

Most important to our customers, Peripheral Vision is 
committed to helping you get along with your computer. 
We'll do all we can to make it easy. 

Write us now for all the information on our company, 
our philosophy and our exciting line of products. And be 
prepared to flip over all of it. 



rd^SP 



Prices: 



Kit Assm. 



IT 





P12 



Interface card kit and 
assembled and tested drive 

Power supply — +24V at 2 A 

Cabinet — Optima, blue 



$750 
45 



$850 
65 
85 



RO. Box 6267 /Denver. Colorado 80206/(303) 733-1678 

Send me the works, and I just might flip over it! 

Name 

Address 



City/State/Zip. 
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0208 


A5 


E2 






LDA 


ERAH 


PROGRAMMED 






020A 


E5 


E4 






SBC 


SRAH 








020C 


10 


03 






BPL 


L26 


TEST IF NEGATIVE 






020E 


4C 


29 


19 


L25 


J MP 


FFFF 


SOMETHINGS WRONG, EXIT 






0211 


C9 


02 




L26 


CMP 


02 


TEST IF > 512 






0213 


10 


F9 






BPL 


L25 


EXIT IF POSITIVE (02 OR MORE) 






0215 


85 


E8 






STA 


BYTH 


ELSE, STORE 






0217 


18 








CLC 










0218 


A9 


00 






LDA 


00 


SET UP 






021A 


8D 


FE 


17 




STA 


17FE 


BREAK 






021D 


A9 


1C 






LDA 


1C 


VECTOR 






021F 


8D 


FF 


17 




STA 


17FF 


TO POINT AT STOP ROUTINE 






0222 


A9 


31 






LDA 


31 


INITIALIZE NUMBER 






0224 


85 


EO 






STA 


CYCLE 


OF CYCLES TO 50 






0226 


A9 


IF 






LDA 


IF 


ESTABLISH OUTPUT 






0228 


8D 


03 


17 




STA 


PBDD 


PORT AND 






0223 


A9 


10 




STOP 


LDA 


10 


SET OUTPUT 






022D 


8D 


02 


17 




STA 


PBD 


STATUS 






0230 


00 








BRK 




BREAK WITH (RUN) 






0231 


00 






Program EPROM rou 


tine, initialize 


routine 


NEXT ADDRESS IN KIM 














stops at run for EPROM setup in 


















programmer circuit 












0232 


A9 


00 




RUN 


LDA 


00 


INITIALIZE 






0234 


85 


DF 






STA 


DSEL 


DIGIT SELECT 






0236 


A9 


FO 






LDA 


FO 


CLEAR COUNTERS 






0238 


2D 


02 


17 




AND 


PBD 


READY CLOCKS 






023B 


8D 


02 


17 




STA 


PBD 








023E 


A2 


06 






LDX 


06 


RESTORE 






0240 


B5 


E2 




L48 


LDA 


L4,X 


WORKING 






0242 


95 


E8 






STA 


L10,X 


REGISTERS 






0244 


CA 








DEX 










0245 


DO 


F9 






BNE 


L48 








0247 


A9 


OA 






LDA 


OA 


RAISE RESETS 






0249 


OD 


02 


17 




ORA 


PBD 


ON 






024C 


8D 


02 


17 




STA 


PBD 


COUNTERS 






024F 


AO 


00 






LDY 


00 


ZERO Y (X = 0) 






0251 


A5 


EB 




L56 


LDA 


WPTRL 


GET LOW POINTER FOR INCREMENT 






0253 


DO 


OC 






BNE 


L63 


IF NOT ZERO INCREMENT COUNTER 






0255 


A5 


EC 






LDA 


WPTRH 








0257 


FO 


21 






BEQ 


L74 


EXIT IF ZERO 






0259 


C6 


EB 




L60 


DEC 


WPTRL 


ELSE, INCREMENT 






025B 


C6 


EC 




L60A 


DEC 


WPTRH 


TO NEXT 






025D 


A2 


01 




L61 


LDX 


01 


PAGE 






025F 


DO 


04 






BNE 


L65 








0261 


A6 


EB 




L63 


LDX 


WPTRL 








0263 


84 


EB 






STY 


WPTRL 


ZERO WPTRL 






0265 


A9 


FB 




L65 


LDA 


FB 


ENTER HERE FOR 1 STEP 






0267 


2D 


02 


17 




AND 


PBD 


WITH X = 01 






026A 


8D 


02 


17 




STA 


PBD 








026D 


A9 


04 






LDA 


04 








026F 


OD 


02 


17 




ORA 


PBD 








0272 


8D 


02 


17 




STA 


PBD 








0275 


CA 








DEX 










0276 


DO 


ED 






BNE 


L65 








0278 


FO 


D7 






BEQ 


L56 
















Start 10 ms delay, display cycle digit 








027A 


A9 


9C 




L74 


LDA 


9C 


START 10ms DELAY 






027C 


8D 


06 


17 




STA 


^"64 


(1706) 






027F 


A9 


7F 






LDA 


7F 


SET UP SEGMENT PORT 






0281 


8D 


41 


17 




STA 


PADD1 


FOR OUTPUT 






0284 


8E 


40 


17 




STX 


PAD1 


X = FROM ABOVE, SEGMENTS OUT 






0287 


8E 


42 


17 




STX 


PBD1 


TURN OFF DIGIT 






028A 


A5 


DF 






LDA 


DSEL 


SELECT DIGIT TO BE DISPLAYED 






028C 


DO 


13 






BNE 


L91 


BRANCH TO DISPLAY HIGH DIGIT 






028E 


A9 


12 






LDA 


DIG 1 


LOAD 12 FOR LOW DIGIT 






0290 


8D 


42 


17 




STA 


PBD1 


SELECT DIGIT 






0293 


A9 


OF 






LDA 


OF 








0295 


25 


EO 






AND 


CYCLE 


GET LOW DATA 






0297 


E6 


DF 






INC 


DSEL 


SELECT NEXT DIGIT 






0299 


DO 


13 






BNE 


L99 


ALWAYS NOT EQUAL TO ZERO 






029B 


FO 


8E 




STOP 1 


BEQ 


STOP 


INTERMEDIATE STOP BRANCH 






029D 


10 


C6 




L89 


BPL 


L65 


INTERMEDIATE BRANCH 






029F 


30 


91 




RUN 1 


BMI 


RUN 


INTERMEDIATE RUN BRANCH 






02A1 


A9 


10 




L91 


LDA 


DIG2 


LOAD 10 FOR HIGH DIGIT 






02A3 


8D 


42 


17 




STA 


PBD1 


SELECT DIGIT 






02A6 


A5 


EO 






LDA 


CYCLE 


GET HIGH 






02A8 


4A 








LSR 




DIGIT 






02A9 


4A 








LSR 




OF CYCLE DATA 






02AA 


4A 








LSR 










02AB 


4A 








LSR 










02AC 


C6 


DF 






DEC 


DSEL 








02AE 


A8 






L99 


TAY 










02AF 


B9 


E7 


IF 




LDA 


ABS, Y 


GET CONVERSION DATA 






02B2 


8D 


40 


17 




STA 


PADD 


TURN ON SEGMENTS 














Get data byte to EPROM data coun 


ter, 
















wait for end of 10 ms 


pulse, 


















start 3 ms EPROM program pulse 










02B5 


A9 


FD 






LDA 


FD 


RESET DATA COUNTER 






02B7 


2D 


02 


17 




AND 


PBD 








02BA 


8D 


02 


17 




STA 


PBD 
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02BD 


A9 


02 






LDA 


02 


02BF 


0D 


02 


17 




ORA 


PBD 


02C2 


8D 


02 


17 




STA 


PBD 


02C5 


A9 


FF 






LDA 


FF 


02C7 


AO 


00 






LDY 


00 


02C9 


51 


E9 






EOR 


(IND),Y 


02CB 


FO 


OA 






BEQ 


L117 


02CD 


AA 








TAX 




02CE 


EE 


02 


17 


L113 


INC 


PBD 


02D1 


CE 


02 


17 




DEC 


PBD 


02D4 


CA 








DEX 




02D5 


DO 


F7 






BNE 


L113 


02D7 


AD 


07 


17 


L117 


LDA 


1707 


02DA 


FO 


FB 






BEQ 


L117 


02DC 


A9 


30 






LDA 


30 


02DE 


8D 


06 


17 




STA 


-H>4 


02E1 


A9 


EF 






LDA 


EF 


02E3 


2D 


02 


17 




AND 


PBD 


02E6 


8D 


02 


17 

Test for 


last byte, 


STA 

last cycle, wait 


PBD 








for 3 ms 


time-out. 


Stop program pu 


Ise 


02E9 


E4 


ED 






CPX 


WBYTL 


02EB 


DO 


06 






BNE 


L129 


02ED 


E4 


EE 






CPX 


WBYTH 


02EF 


FO 


OE 






BEQ 


L135 


02F1 


C6 


EE 






DEC 


WBYTH 


02F3 


C6 


ED 




L129 


DEC 


WBYTL 


02F5 


E6 


E9 






INC 


RPTRL 


02F7 


DO 


02 






BNE 


L133 


02F9 


E6 


EA 






INC 


RPTRH 


02FB 


A2 


01 




L133 


LDX 


01 


02FD 


DO 


08 






BNE 


L139 


02FF 


E4 


EO 




L135 


CPX 


CYCLE 


0301 


FO 


04 






BEQ 


L139 


0303 


C6 


EO 






DEC 


CYCLE 


0305 


A2 


80 






LDX 


80 


0307 


AD 


07 


17 


L139 


LDA 


1707 


030A 


FO 


FB 






BEQ 


L139 


030C 


A9 


10 






LDA 


10 


030E 


OD 


02 


17 




ORA 


PBD 


0311 


8D 


02 


17 




STA 


PBD 


0314 


8A 








TXA 




0315 


FO 


84 






BEQ 


STOP1 


0317 


10 


84 






BPL 


L89 


0319 


30 


84 






BMI 


RUN1 



THE BETTER BUG TRAP 




AND 




Altair/IMSAI compatible board catches program bugs and 
provides timing for real-time applications. 

Four hardware breakpoint addresses. Software breakpoints 
only possible at instructions in RAM. Better Bug Trap 
breakpoints can be in ROM or RAM, and at data or 
instructions in memory, input/output channels, or stack 
locations. 

Board can stop CPU or interrupt CPU at a breakpoint. 

Real-time functions: watchdog tinier, real-time clock (for 
time of day clock), interval time"'. 

Sophisticated timesharing made possible! 

Unique interrupt structure: generates a CALL instruction to 
your subroutine anywhere in memory, not a RST! 

Addressed as memory. All parameters set easily by software. 

All this and more for about the price of a real-time clock 
board, but nothing else does the job of the Better Bug Trap. 

$160, assembled and tested. 2 manuals plus software. 90 day 
warranty. Shipped UPS. Delivery from stock. 



mtcr0tuc0 



inc. 



BOX 3514, 123 WEST 3RD ST., SUITE 8 
GREENVILLE, NC 27834 • (919)758-7757 M25 



GET COMPLEMENTED 

DATA 

FOR COUNTER RPTRL 

EXIT IF DATA IS ZERO 

ELSE INCREMENT COUNT 

(4.08ms LOOP MAX WITH 1 MHz CLOCK) 



GET TIMER STATUS 
IF NOT DONE, CHECK 
START 3ms TIME 
FOR PROGRAM PULSE 



START PULSE 



BOTH ZERO BRANCH TO TEST CYCLE 



SET FLAG AND WAIT 

FOR TIME OUT, FLAG = 01, POS 

WAIT FOR TIME OUT FLAG = 00 



TEST FOR TIME OUT 

STOP PROGRAM 
PULSE 

GET FLAG FOR TEST 

IF ZERO, ALL DONE, EXIT AT START 
BRANCH IF POSITIVE TO INC. ADDRESS 
RUN NEXT CYCLE 




• It 



Talk to your 

computer for $ 2 

SpeechLab™ lets you talk to and control any S-100 
bus computer. . . Sol, Altair, IMSAI, etc. Use for compu- 
ter input, research, vocal control and games. Price, $299 
assembled and tested. Complete hard ware /soft ware 
system, 275 page lab and 95 page hardware manuals. 

Address Heuristics, Inc., 900 N. San Antonio Road, 
Los Altos, CA 94022. ■ ■ • ■ • 

Phone (415) 948-2542. HK*UI'I$TI£$ 

INC. 
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Peter L. Crossman 
3660 Hartsock Lane 
Colorado Springs CO 80907 




MIKBUG 



Load Technique 



. . . uses binary format 



Tired of waiting five to 
ten minutes to load that 
assembler or BASIC? With 
this program you can cut that 
load or dump time by more 
than fifty percent. 

In the PUNCH (write data 
to cassette) and LOAD (read 
data from cassette) routines 
of the MIKBUG monitor, 
two-byte ASCII characters 
are used to represent one 
byte of data. This requires 
50% more time to punch/load 



than is really necessary. 
MIKBUG also produces 
records containing a max- 
imum of 16-jQ data bytes. 
This is inefficient (with re- 
gard to speed) since each 
record, regardless of length, 
requires ten bytes of over- 
head (two header bytes, two 
size bytes, four address bytes 
and two checksum bytes). 

How do we improve on 
this? First we don't record 
ASCII characters, we record 



the whole byte just the way it 
is, in binary. It will look like 
a lot of garbage when it 
comes out on the terminal, 
but we don't need it anyway. 
Second, we don't output just 
16-jq bytes per record; we use 
255 bytes per record. 

We can see this a little 
better by referring to Table 1. 
The memory address and 
contents are shown in the 
first two columns. In order to 
save the data between lo- 









MIKBUG 


ASCII 


Binary 








Record (Hex) 


Output 


Record (Hex) 






Header Byte 


52 31 


S1 


58 31 






Byte Count 


31 33 


13 


12 






Begin Address 


30 31 30 30 


0100 


01 00 


Address 


Contents 










0100 


21 




31 31 


21 


21 


0101 


35 




33 35 


35 


35 


0102 


F0 




46 30 


F0 


F0 


0103 


A5 




41 35 


A5 


A5 


0104 


94 




39 34 


94 


94 


0105 


68 




36 38 


68 


68 


0106 


73 




37 33 


73 


73 


0107 


52 




35 32 


52 


52 


0108 


25 




32 35 


25 


25 


0109 


F1 




46 31 


F1 


F1 


01 0A 


A0 




41 30 


A0 


A0 


010B 


33 




33 33 


33 


33 


01 OC 


FF 




46 46 


FF 


FF 


010D 


OF 




30 46 


OF 


OF 


010E 


E0 




45 30 


E0 


E0 


010F 


12 




31 32 


12 


12 






Checksum 


35 36 


56 








Header Byte 


52 31 


S1 








Byte Count 


30 35 


05 








Begin Address 


30 31 31 30 


0110 




0110 


01 




30 31 


01 


01 


0111 


00 




30 30 


00 


00 






Checksum 


45 38 


E8 


C1 


Total Bytes Output 




56 




23 



Table 1. MIKBUG versus binary format. 



cation 0100 and 0111 MIK- 
BUG will require two data 
records. It will require a total 
of 56-|o bytes of information 
to save this data. The binary 
routines, however, require 
only one data record and a 

total of 23-jo D Y tes of 
information to save the same 
data. The main difference 
between the two formats is 
that MIKBUG converts each 
data byte into its equivalent 
ASCII form; whereas, the 
binary routines simply trans- 
fer the data bytes in their 
original binary form (hence 
the name Binary Punch/ 
Loader). This is what makes 
the output unreadable on an 
ASCII device. 

The other advantage of the 
binary routines over MIK- 
BUG is that MIKBUG limits 
its record length to 1 6-jq d ata 
bytes. The binary routines are 
limited by the eight-bit byte 
(or rather, the highest count 
which can be obtained with 
eight bits) which is FF-jg or 
255-|0 data bytes. With the 
binary routines there is a six- 
byte overhead for each record 
of 255-jQ data bytes; whereas, 
MIKBUG has a ten-byte over- 
head for each record of 16iq 
data bytes. 

I have found it best to use 
this new binary format as a 
complement to, rather than a 
replacement for the MIKBUG 
format. The main reason is 
that the MIKBUG format is 
well-established and wide- 
spread with many programs 
available in this format. I 
simply load these programs 
using MIKBUG, then save 
them on another tape in the 
binary format. This allows for 
faster loading the next time I 
wish to run the program. 
Since the two formats are not 
compatible with each other it 
is necessary to identify on the 
cassette which is in MIKBUG 
and which is in binary for- 
mat, but since each tape 
contains a copy of the binary 
loader (in MIKBUG) there is 
no problem of incompat- 
ibility at load time. 

Punch — New Version 

Before we can load a pro- 
gram with this method, we 
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first have to write one to 
tape. We do this with the 
PUNCH BINARY program 
shown in Program 1. To make 
things easier at load. time the 
first thing we want to do is 
save the start address of the 
program. 

Lines 50-130 ask for and save 
the start address of the pro- 
gram. This address will be put 
in location A 048- ACM 9 at 
load time. 

Lines 140-190 clear the 
screen, print directions, and 
prompt with an @ for the 
beginning and end memory 
locations to be saved. 

Lines 200-290 set the number 
of bytes for the record and 
check for the end address. 

Lines 300-330 generate the 
header for each record. 

Line 340 clears the check- 
sum. 

Lines 350-360 write the 
number of bytes in the 
record. 

Lines 370-390 write the start 
address of the record. 

Lines 400-430 write each 
byte of the record. 

Lines 440-470 write the 
checksum for the record. 

Lines 480-500 check to see if 
all is finished; if not go back 
to PUN11 and start the next 
record. If all is done, go back 
to START. If we want to save 
another block of memory, 
enter the begin and end 
address of this new block. If 
we are finished, switch the 
AC-30 cassette interface to 
the local mode and enter X9. 
This is the end of file record. 

Lines 510-560 is the sub- 
routine to add the next byte 
to the checksum, output the 
byte, via OUTEE, and 
increment the index register 
for the next byte. 

Now the program is saved on 
tape. To read it back into 
memory, the LOAD BINARY 
program (Program 2) is used. 

Load — New Version 

Lines 1040-1110 read the 
tape and look for a header 
record. If it finds an end of 
file record (X9), processing is 



complete and control is trans- 
ferred to the monitor. If it 
finds a data record (X1), 
processing continues at BL1. 

Line 1120 clears the check- 
sum. 

Lines 1130-1140 read in the 
byte count for this record. 

Lines 1150-1180 read in the 
start address for this record. 

Lines 1190-1260 read in and 
check each of the data bytes. 
If an error occurs in storing 



the data, a branch is made to 
BL3 to abort processing. 

Lines 1270-1290 read in and 
check the checksum. If an 
error has occurred, processing 
is terminated. 

Line 1300 transfers control 
back to the monitor if an 
error has occurred. 

Lines 1310-1370 is a sub- 
routine to read in one data 
byte and update the check- 
sum. 



Lines 1380-1560 is a sub- 
routine to replace the 
MIKBUG "INEE". It is re- 
quired since the MIKBUG 
routine masks out the high 
order bit when it reads in an 
ASCII character. We want to 
retain this bit because we are 
using the whole byte. 

Lines 1570-1 580 define three 
bytes of storage; one for the 
checksum and two for the 
start address of the record. 



010 




NAM 


• 

PUNCH BINARY 




020 




OPT 


o,s 




030 




ORG 


$1E00 




040 


BEGIN 


LDS 


#$A047 


move stack 


050 




LDX 


#DIR 


print request 


060 




JSR 


$E07E 


PDATA1 


070 




JSR 


$E047 


BADDR get start address 


080 




STX 


$A048 


store 


090 




LDX 


#$A048 


load this address 


100 




STX 


$A002 


as begin location 


110 




LDX 


#$A049 


load this address 


120 




STX 


$A004 


as end location 


130 




BRA 


GO 


go write this to tape 


140 


START 


LDX 


#CLR 


home,clear,prompt with "@" 


150 




JSR 


$E07E 


PDATA1 


160 




JSR 


$E047 


BADDR get begin location 


170 




STX 


$A002 




180 




JSR 


$E047 


BADDR get end location 


190 




STX 


$A004 




200 


GO 


LDX 


$A002 


move begin address 


210 




STX 


$A00F 


to temp 


220 


PUN11 


LDAA 


$A005 


check for end 


230 




SUBA 


$A010 


location to 


240 




LDAB 


$A004 


see if we 


250 




SBCB 


$A00F 


can write 


260 




BNE 


PUN22 


256 bytes else 


270 




CMPA 


#$FE 


calculate how 


280 




BCS 


PUN23 


many bytes 


290 


PUN22 


LDAA 


#$FE 


left to write 


300 


PUN23 


STAA 


$A011 


save frame count this record 


310 




STAA 


$A00E 


save byte count this record 


320 




LDX 


#MTAPE 


write CR/FL,null,null,Xl, record header 


330 




JSR 


$E07E 


PDATA1 


340 




CLRB 




zero checksum 


350 




LDX 


#$A011 


write frame count 


360 




BSR 


PUNT2 




370 




LDX 


#$A00F 


write start address for this record 


380 




BSR 


PUNT2 




390 




BSR 


PUNT2 




400 




LDX 


$A00F 


load start location this record 


410 


PUN32 


BSR 


PUNT2 


write byte to tape 


420 




DEC 


$A00E 


decrement byte count this record 


430 




BNE 


PUN32 


if not done goto PUN32 


440 




STX 


$A00F 


save address for next record 


450 




COMB 




set checksum 


460 




TBA 




move checksum to A reg 


470 




JSR 


$E1D1 


OUTEE write checksum to tape 
check for end location 


480 




CPX 


$A004 


490 




BNE 


PUN11 


if not done goto PUN11 


500 




BRA 


START 


all done 


510 


* 


SUBROUTINE TO OUTPUT DATA 


520 


PUNT2 


ADDB 


X 


add byte to checksum 


530 




LDAA 


X 


load A reg with byte to output 


540 




JSR 


$E1D1 


OUTEE output to tape 


550 




INX 




increment for next byte 


560 




RTS 




return 


570 


CLR 


FDB 


$1316 


home up, erace to end of frame 


580 




FCC 


/INPUT BEGIN, END ADDRESS FOR SAVE/ 


590 




FCB 


$D,$A,$40,4 


home, EOF,"@" 


600 


MTAPE 


FCB 


$D,$A,„'X,'1,4 


CR,LF, null, null, X,l header record 


610 


DIR 


FDB 


$1316 


home, EOF 


620 




FCC 


/INPUT PROGRAM START ADDRESS/ 


630 




FCB 


$D,$A,$40,4 


CR,LF,"@" 


640 




END 

i 


Program 1. PUNCH binary 


' program. 
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How to Use the 


Binary 


address, in MIKBUG format with MIKBUG and enter G. 1 


has started 1 enter the start ^^M 




Dump/ Load Programs 




on the same tape, with the then get the command 


address of the program. Next 








load routine first. This way 1 INPUT PROGRAM START 


the command INPUT BEGIN, ^H 




This program was 


written 


first load the program to be ADDRESS and @ on the 


END ADDRESS FOR SAVE ^H 




for the SWTPC 6800 com- 


saved into memory. Then TVTII. At this point it is 


will be printed. 1 simply enter ^^M 




puter using the SWTPC 
TVTII and the SWTPC AC-30 


read in the LOAD program important to move the status 
with MIKBUG. 1 then put a switches on the AC-30 


the begin and end address of ^^M 
the block of memory to be 




cassette interface. For any 


blank tape in the cassette cassette interface to off for 


saved. The program will then 




other configuration, 


modm- 


recorder and save this LOAD the read and on for the 


start to output characters 




cation to the procedures may 


routine, along with its record functions. This is 


which will make you think 




be required; however, the 

i * iii * 


starting address, out to tape necessary because the 


something is wrong. This 




basic program should 
the same. 


remain 


with MIKBUG. 1 then switch PUNCH program will be out- 


output is normal since it is 






the cassette interface to the putting bytes which would be 


outputting eight-bit binary ^^M 




1 have found it 


best to 


local mode and enter S9 G, decoded by the interface to 


words for which there is no 




have both routines 


saved, 


then stop the recorder. Now 1 start and stop the reader and 


ASCII equivalent. 




along with their 


starting 


load in the PUNCH program recorder. Once the recorder 


When the save is complete 
the command INPUT BEGIN, ^H 












END ADDRESS FOR SAVE 










will again be displayed. If 






1000 


NAM 


LOAD BINARY 


there is another block to be 






1010 


OPT 


o,s 








1020 


ORG 


$1E00 


saved, just enter the begin 






1030 BEGIN 


LDS 


f£$A047 move stack 


and end address for this new 






1040 START 
1050 


BSR 
CMPA 


INPUT read byte from tape 
#'X check for record mark 


block. If nothing more is to 






1060 


BNE 


START no goto START 


be saved, switch the AC-30 






1061 


BSR 


INPUT read next byte 


interface to the local mode 






1070 


CMPA 


ff'l check for data record 


i x f f\. v i . i 1 






1080 


BEQ 


BL1 yes, goto BL1 


and enter X9. This is the end 






1090 


CMPA 


# '9 check for end of file record 


of file record. The save is now 






1100 


BNE 


START no, goto START 


complete. 






1110 


JMP 


$E0E3 CONTRL all done return to monitor 






1120 BL1 


CLR 


CHECK clear checksum 


To load the saved program 






1130 


BSR 


INPUT read byte count from tape 


back into memory enter an L 






1140 
1150 


TAB 
BSR 


move it to B reg 
INPUT read first half of start address 


for the MIKBUG load ^M 






1160 


STAA 


ADDR 


routine, load the tape into 






1170 


BSR 


INPUT read second half of start address 


the reader and place the read 






1180 


STAA 


ADDR+1 








1190 


LDX 


ADDR load index reg with start address 


status switch on the cassette 






1200 BL2 


BSR 


INPUT read data byte from tape 


interface to the on position. 






1210 
1220 


STAA 
CMPA 


X store data byte 

X check to be sure it was restored ok 


The LOAD program will load 






1230 


BNE 


BL3 no good goto BL3 


and execute from the G 






1240 


INX 


increment index reg 


entered on the saved tape. At 






1250 
1260 


DECB 
BNE 


decrement byte count 
BL2 if not zero goto BL2 


the completion of the load 






1270 


BSR 


INPUT read checksum from tape 


the system will be in the 






1280 


INC 


CHECK increment checksum 


MIKBUG monitor and by ^H 






1290 


BEQ 


START if checksum good goto START 


/*■* * 1 1 






1300 BL3 


JMP 


$E040 LOAD19 error encountered stop processing 


entering a G will execute 






1310 * 


subroutine to read data from tape 


your program. 






1320 INPUT 
1330 


BSR 
PSHA 


INE get one byte from tape 

save A reg 


If a string of question 






1340 


ADDA 


CHECK add checksum to A reg 


marks appears on the screen 






1350 


STAA 


CHECK store new checksum 


during the load, this indicates 






1360 
1370 


PULA 
RTS 


restore A reg 


a checksum error. To recover 






1380 * 


SUBROUTINE TO REPLACE MIKBUG INEE 


from this, either start the 






1390 INE 


PSHB 




load all over again or back the 






1400 

1410 INI 


JSR 
LDAA 


$E1A5 
X 




tape up a few inches, load 






1420 


BMI 


INI 


the start address of the 






1430 
1440 


CLR 
JSR 


2,X 
$E1F3 


LOAD program into locations 






1450 


JSR 


$E1EF DEL 


A048-A049 and enter G. 






1460 


LDAB 


#4 


Then start the tape again. If 






1470 
1480 


STAB 
ASLB 


2,X 


this last procedure is used, it 






1490 IN2 


JSR 


$E1EF DEL 


will be necessary to reenter 






1500 


SEC 




the start address of your 






1510 


ROL 


X 








1520 


RORA 




program in location A048- 






1530 


DECB 




A049 before you enter G to 






1540 


BNE 


IN2 








1550 


JSR 


$E1EF DEL 


start your program. 






1560 


JMP 


$E1E3 IOUT2 


Now there is no reason to 






1570 CHECK 


RMB 


1 checksum 


shy away from those larger 






1580 ADDR 


RMB 


2 address 


■ § 






1590 


END 




programs you have always 










Program 2. LOAD binary program. 


wanted. So start loading the 
binary way and save lots of 
valuable time. ■ 
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EATHKIT COMPUTERS 



A new value standard in personal computing systems featuring two powerful computers with 
better software, full documentation and service support from the Heath Company. 



Heath Company has been interested and involved 
with personal computing since we first marketed 
an analog computer system all the way back in 
1957. This continuing interest, along with the re- 
cent technological advances that have brought 
personal computing to the forefront of the elec- 
tronics marketplace, has given us the opportunity 
to think through the recent developments, and 
develop two "total design" computer systems 
that give the computer hobbyist, whether begin- 
ner or advanced, everything needed for REAL 
power, performance and reliability — at prices 
that give you MORE value and performance for 
your computer dollar! 

Total system design. The Heathkit computer line, 
both hardware and software, has been designed 
from the ground up to be a total computing sys- 
tem that meets all the needs of the computer 
hobbyist. The two mainframes are based on per- 
formance-proven well-documented MP modules, 
the 8080A and LSI-11. Using these CPU's was a 
conscious design decision, because of their prov- 
en performance, reliability and efficiency, and 
the tremendous amount of existing applications 
programs, documentation and source materials 
that are available. The Heath-designed CRT ter- 
minal, paper tape reader/punch, serial and paral- 
lel interfaces make total system setup easy and 
fast, and the Heath-designed software provided 
assures immediate usefulness and versatility. 

Superior documentation. Heath Company is 
world-famous for the accuracy and clarity of its 
instruction manuals. The Heath computer line 
continues this well-deserved reputation. Assem- 
bly and operations manuals are written with easy- 
to-understand step-by-step instructions that 
leave nothing to chance. Simply follow the easy- 
to-understand instructions in the manual and 
you'll be up and running fast. As in all Heathkit 
products, easy self-service and troubleshooting 
is a definite benefit that can result in substantial 
cost-savings over the life of a product. These 
considerations, along with nationwide service 
and technical assistance at Heathkit Electronic 
Centers or the Heathkit factory, mean that you 



have the most reliable protection for your com- 
puter investment available anywhere. 

System versatility. Both Heathkit computers offer 
full expansion potential to provide outstanding 
flexibility and adaptability to meet any applica- 
tion. Mass storage capability is available in both 
audio cassette and paper tape format on the H8 
and in paper tape format on the H11 for added 
convenience. Additional memory expansion 
boards can be added to either unit, along with 
an expanding number of I/O devices. 

Continuing Development. Heath will continue to 
design and develop new compatible products 
for their computer systems. Coming in the future 
will be — floppy disk storage, line printer, ad- 
ditional applications programs, and self- 
instructional courses in programming 
and assembly languages. All Heathkit 
computer users are eligible to join HUG 
(the Heath User's Group) and H11 cus- 
tomers are eligible to join DECUS, the 
Digital Equipment Computer User's ' 

Society. 

We're confident you'll find the Heathkit 
computer line one of the most intelligent, 
sensibly developed and complete 
product lines available today. It offers 
you total versatility and expansion 
capability to go wherever your imagina- 
tion and computing prowess take you. 
And, in the Heathkit tradition, it offers 
the best price/performance and relia- 
bility combination you'll find anywhere. 
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THE HEATHKIT 




COMPUTER 



z QMOJJL 





A unique, value-packed computer featuring an "intelligent" 

front panel with built-in extended ROM monitor, 

octal entry keypad and digital readout, exclusive Heath 

bus, a pre-wired and tested 8080A-based CPU, and 

complete systems software at no extra cost! 
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HEATHKIT 8-BIT DIGITAL COMPUTER 



A low-cost digital computer that's easier to build and to 
use! Features an intelligent front panel with keyboard en- 
try and 9-digit display, a heavy-duty power supply with 
enough extra capacity for memory and I/O expansion and 



a 50-line fully buffered bus capable of addressing 65K 
bytes and a mother board with positions for up to 10 plug- 
in circuit boards. Includes BASIC, assembler, editor and 
debug software at no extra cost! 



The Heathkit H8 computer is an 8-bit machine based on the 
popular 8080A chip. It is one of the lowest-cost general-purpose 
computers on the market, and thanks to Heath's exclusive de- 
sign, one of the most versatile. 

The interrupt controlled "intelligent" front panel gives you far 
more power and control than is found on conventional units with 
bit switches and indicators. The 16-digit keyboard allows octal 
data entry and control that's far faster and less error prone than 
binary switches. The 9-digit octal readout provides you with more 
information than conventional models too. 

The octal keyboard and display emulate a true hardware front 
panel with complete access to memory, all registers and func- 
tions. The 9-digit seven-segment octal display has three readout 
modes: 6 digits of address and 3 digits data; 6 digits register 
data and 2 digits register identification; and three digits data 
with three digits port address. The front panel functions are de- 
fined by a panel monitor control program (PAM-8) stored in a 
1Kx8 ROM on the CPU board. The complete access to 8080 
internal circuits and functions makes the H8 an ideal trainer 
and learning tool. 

Complete front panel functions include: display and alter of 
memory locations; display and alter of registers; dynamic moni- 
toring of registers or memory during program execution; pro- 
gram execution control including break-point capability and 
single instruction step; automatic tape load and store through 
a built-in routine that allows programs to be loaded with a single 
button; and write or read any I/O port. The front panel of the H8 
is so versatile it's like having a mini I/O terminal built right in! 

Other features of the H8 front panel include status lights for 
power-on, run, monitor and interrupt enable; a built-in speaker 
for audible feedback on keyboard entry. The speaker also can 
be programmed for variable tones, permitting a variety of spe- 
cial effects to be generated. 

The CPU board is fully wired and tested. It features the 8080A, 
clock, systems controller, ROM monitor and full bus buffering. 
Seven vectored interrupts are available on the bus for quick 
response to your I/O requests. A built-in clock lets you design 
and run in real time. 

The H8 uses an exclusive, Heath-designed bus which incor- 
porates many practical improvements over existing busses. The 
bus is fully buffered to reduce noise and crosstalk and is "glitch" 
free to eliminate timing problems. Three-state line drivers and 
receivers are used on all bus lines to eliminate loading prob- 
lems. The 50 lines include address, data, control, clock and 
interrupt lines, plus all signals needed to support the 8080 MPU 
and virtually any I/O or memory accessory. The bus is imple- 
mented on a heavy-duty printed circuit mother board with wide, 
heavy copper foils for greater physical strength plus reduced 
crosstalk and noise. The board has 10 positions for installing 



Comprehensive 
Heathkit assembly 
and operations 
manuals give you 
the superior docu- 
mentation you 
NEED for a thor- 
ough understand- 
ing of your H8. 




Systems software 
is supplied in audio 
cassette format. 



connectors that accept the front panel, CPU, memory, I/O and 
accessory cards. All I/O bus connectors are included with the 
mother board for fast and easy expansion when you want it. 

The H8's built-in power supply is convection cooled for ade- 
quate ventilation without the use of noisy fans. Separate IC 
regulators provide distributed regulation with a heat sink on 
each circuit board for excellent heat dissipation. Power supplies 
of +8, -18 and +18 volts are provided to handle up to 32k 
memory plus three I/O interfaces. Switch-selectable 120 V, 60 
Hz or 240 V, 50 Hz AC increases versatility. 

The H8 includes all system software in 1200 baud audio cassette 
form at no extra charge. The Benton Harbor BASIC 1 " is an en- 
hanced version of standard Dartmouth BASIC with unique state- 
ments and commands to extend usefulness. The efficient com- 
pression techniques of the Benton Harbor BASIC permit you to 
put more program in less space. 



All H8 systems soft- 
ware is supplied 
in audio cassette 
form. Also available 
in paper tape (H8- 
15, page 5) at extra 
cost. 




HASL-8 The Heathkit Assembly language is a 2-pass absolute 
assembler that lets you program with easily understood 
mnemonics and generates efficient machine language code. A 
minimum of 8K memory is required. 

The TED-8 software is a line-oriented text editor used for gen- 
erating source programs for the assembler or general word 
processing. Requires a minimum of 8K memory. 

The BUG-8 a powerful terminal console debug program, is an 
enhanced and extended version of the front panel monitor pro- 
gram to allow entry and debugging of user machine language 
programs via an external terminal. Requires 3K memory plus 
user program. 
The H8 is housed in a rugged, heavy-duty cabinet, 16 1 /4" W x 

6 1 /2" H x 17" D. Requires at least one H8-1 Memory. 
Kit H8, Shpg. wt. 30 lbs 375.00 

Suggested applications for the H8 computer: As a trainer— learn 
microprocessor operation, interfacing and programming. The 
powerful front panel lets you get at and use all parts of the unit. 
As an entertainment center— use game and other applications 
programs for entertainment the whole family can enjoy. 
As a hobby computer— the H8 can be used to process any infor- 
mation you program into it — it's perfect for hobby experimenta- 
tion and design. A variety of peripherals and interfaces let you 
use it with other equipment — run your Ham radio station, con- 
trol your model railroad systems, etc. 

As an educational system— the H8 is ideal for schools, commu- 
nity colleges, libraries, etc. Full H8 software permits teaching 
BASIC plus machine and assembly language programming. 

As a home management center— use the H8 to keep telephone 
numbers, monitor your budget, keep your checkbook balanced, 
do your income taxes, inventory your personal belongings. There 
are hundreds of ways the H8 can make your life more convenient. 
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Its unique front panel key- 
board makes the H8 the 
most powerful and sophisti- 
cated low-cost general-pur- 
pose computer available. 
Just take a look at these 
features! 

• Direct-access to registers 
and memory even while pro- 
gram is running 

• One button load and 
dump for fast, uncompli- 
cated system startup 

• Single instruction key lets 
you "step" through programs 
for easy debugging, program 
evaluation and learning 

• Input/output keys let you 
communicate directly with 
any port 



The unique Heath-designed 50-pin 

bus is implemented on a heavy- 
duty printed circuit board with 
heavy copper-foil bus lines. The 
10-position mother board is com- 
plete with all connectors. The bus 
lines are fully buffered to eliminate 
noise and crosstalk, and "glitch- 
free" to prevent timing problems. 



Memory Display 



Modular circuit boards slide into 
the H8 mainframe for easy memory 
and I/O expansion, easy access 
for servicing. The boards are in a 
semi-vertical position with uncon- 
fined heat sinks to enhance con- 
vection cooling and improve heat 
dissipation. 



If I 
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High Order Low Order Data at 

Address Location Address Location Location 040 100 



Register Display 



i H H i 



Heavy-duty power supply, rugged 
steel chassis and securely mount- 
ed and braced circuit boards make 
the H8 a truly reliable and long- 
life machine. 
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Contents 
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Contents 
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I/O Port Display 
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Unique Heathkit Software. 

The Heathkit software supplied with the H8 computer has a num- 
ber of features that make it easier to use and more practical than 
conventional systems. Automatic "command completion" sim- 
plifies typing; dynamic syntax checking instantly alerts you to 
errors and a special user configuration lets you really person- 
alize your system. H8 software pushes the state-of-the-art a gen- 
eration ahead — it's memory efficient to give you more comput- 
ing power for your memory dollar, modular design for easy ex- 
pansion, and thoroughly documented for easy programming and 
maximum effectiveness. 
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H8 "Intelligent" Front Panel 

The H8 front panel digital readout is the most informative display 
available on any personal computer to date. All displays are con- 
tinuously updated even while your program is executing, giving 
you instant access to registers and memory for direct monitoring 
of program activity. 

MEMORY DISPLAY— Shows memory location and contents us- 
ing 6 digits for address and 3 digits for data. 

REGISTER DISPLAY - Shows CPU-register contents using 6 dig- 
its for data and 2 digits for register identification. 

I/O PORT DISPLAY- Shows I/O port data and location using 3 
digits for data and 3 digits for port address. 



H8 ACCESSORIES, SOFTWARE AND MANUAL SET 




The H8 CPU is fully wired and tested to 

insure quick and trouble-free system 
startup. It contains the performance 
proven 8080A microprocessor chip, a 
1Kx8 ROM with monitor program for con- 
trolling the front panel and input-output 
(load-dump) routines. Other features of 
the CPU include: 7 vectored interrupts, 
DMA capability, crystal-controlled clock 
and fully buffered bus with three state 
drivers. Use of the 8080A, which has the 
largest software library of any micro- 
processor, along with Heath software 
and documentation, makes the H8 one of 
the most practical and immediately use- 
ful computers you can own. 
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H8-1 Memory Board. 8Kx8 memory card 
supplied with 4K memory, plugs directly 
into H8 bus. Features maximum storage 
capacity of 8192 8-bit words. Uses mod- 
ern 4Kx1 static memory IC chips for easy 
assembly and service. Access time, less 
than 450 nS. With on-board regulators, 
heat sinks and full buffering. Expandable 
to 8K memory with H8-3 chip set below. 

Kit H8-1, Shpg. wt. 2 lbs 140.00 

H8-3 Chip Set. Kit of eight 4K static mem- 
ory IC's. Expands H8-1 to full 8K storage. 
Witti sockets. 
*fc VVU, SAvp/a. *M. \ to 95.00 




H8-2 Parallel Interface. Connects H8 to 
any parallel device such as a paper tape 
reader/punch (required for H10) or line 
printer. Has three independent parallel 
ports, each with 8 bits input and 8 bits 
output and universal handshaking capa- 
bility. Compatible with all Heath soft- 
ware. 390 /xS maximum transfer time. 
With diode-clamped inputs, buffered out- 
puts and full interrupt capability. 
Kit H8-2, Shpg. wt. 3 lbs 150.00 




H8-5 Serial I/O and Cassette Interface. 

Connects the H8 to serial devices such 
as the H9 video terminal (page 10) or the 
H36 DEC Writer II (page 12). Features 
jumper selectable data rate from 110 to 
9600 baud, plus common input/output 
interfaces including 20 mA current loop 
and EIA RS-232C compatible levels. The 
cassette recorder interface permits the 
use of standard cassette recorders 
(Heathkit ECP-3801, page 12). Uses the 
popular Byte/Manchester or "Kansas 
City" standard recording format with a 
300 or 1200 baud read/ record rate. Con- 
trol lines for remote start and stop of two 
cassette units allow separate record and 
playback for easy program or file edit- 
ing. Also has full interrupt capability. LED 
test circuit for easy board setup and 
overall system servicing. Fully compati- 
ble with all Heath software. 

Kit H8-5, Shpg. wt. 3 lbs 110.00 

NOTE: Proper operation of the H8-5 is 
assured only if you use the Heath ECP- 
3801 cassette player/ recorder and Heath- 
recommended recording tape (ECP-3802, 
page 12). Heath is not responsible for 
improper operation associated with other 
cassette units. 

Extended Benton Harbor BASIC 

Extended Benton Harbor BASIC is an 
enhanced and more powerful version of 
the BASIC supplied with the H8. It pro- 
vides even faster operation and includes 
character strings, additional convenience 
commands and math functions, dynamic 
storage allocation, access to real time 
clock, keyboard interrupt processing, ex- 
panded error messages and recovery 
ability, LED display control and key pad 
support. A minimum of 12K memory is 
required to run this BASIC, 16K is pre- 
ferred if full use is to be made of its 
capabilities. 

H8-13 (1200 baud audio cassette) 
Shpg. wt. 1 lb 10.00 



H8-14 (fan fold paper tape) 
Shpg. wt. 1 lb 



10.00 



Paper Tape Systems Software 

A paper tape version of the systems soft- 
ware supplied with the H8 computer. It 
consists of four fan fold paper tapes, one 
each for Benton Harbor BASIC, HASL-8 
assembler, TED-8 editor, and BUG-8 de- 
bug. For use with the H10 paper tape 
reader/ punch or other paper tape I/O 
equipment. 

H8-15, Shpg. wt. 1 lb 20*00 



H8 Manual Set 

Find out about the H8 before you buy! 
This manual set includes the complete 
assembly and operations manuals for 
the H8 Digital Computer, H8-1 memory 
card, H8-2 parallel interface, H8-3 4K 
memory expansion chip set, H8-5 serial 
and I/O cassette interface, H9 video ter- 
minal and H10 paper tape reader/ punch. 
H8 software documentation covering 
monitor, editor, assembler, debug and 
BASIC is also included. In handsome 3- 
ring binder. 

HM-800 Manual Set. 

Shpg. wt. 11 lbs 25.00 

The purchase price of the HM-800 man- 
ual set will be refunded when you buy 
the H8. Simply include HM-800 saleslip 
with your order. 





You can get even more excitement 
and practical use from your H8 by 
joining HUG, the Heathkit User's 
Group. It will put you in contact with 
other Heathkit computer users, pro- 
vide a program library and an in- 
formative newsletter to keep you up 
to date. A HUG application is en- 
closed with each Heathkit computer 
product. See page 12 for further 
details. 
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THE HEATHKIT 




DIGITAL COMPUTER 

Two of the finest names in modern ^^£ 

electronics, Heath and Digital Equipment 
Corporation (DEC) combine to bring you 
the world's first 16-bit computer priced 

within reach of the general public! 
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The H11 and all its accessories 
will be available November 10« h , 1977. 



Heathkit 6 



HEATHKIT/DIGITAL EQUIPMENT CORPORATION 

Hll DIGITAL COMPUTER 



Heath and DEC join forces to bring you mini-computer 
performance at a microcomputer price! The H11 features 
a fully wired and tested DEC KD11F board that contains 
the 16-bit LSI -11 CPU, 4096 x 16 read/ write MOS semi- 



conductor memory, DMA operation; and includes the power- 
ful PDP-11/40 instruction set, PLUS Heath/ DEC PDP-11 
software. Equivalent commercial versions of the H11 would 
cost $1,000's of dollars more! 



The new Heath/DEC H11 personal computer is one of the most 
powerful and sophisticated units available today! It combines 
the advanced, performance-proven hardware and software of the 
LSI-11 with Heath's expertise in kit design and documentation 
to bring you a personal computer of almost incredible power 
and flexibility. Equivalent commercial versions of the H11 would 
cost over twice as much, and you still wouldn't get the superior 
documentation and support of the H1 1 ! 

The LSI-11 bus is a mechanically and electrically superior bus 
with 38 high-speed lines containing data, address, control and 
synchronization lines. Sixteen lines are used for time multiplex- 
ing of data and addresses. All data and control lines are bidirec- 
tional, asynchronous, open-collector lines capable of providing 
a maximum parallel data transfer rate of 833K words per second 
under direct memory access operation. 

The 16-bit CPU functions are contained on four MOS LSI inte- 
grated circuit chips. These chips provide all instructions, decod- 
ing, bus control, and ALU functions of the processor. The CPU 
has eight general registers which serve as accumulators, index, 
autoincrement/autodecrement registers or stack pointer. 

The KD11F memory is a 4096-by-16 MOS semiconductor mem- 
ory composed of LSI 4K dynamic RAM chips. These chips re- 
quire little power, provide fast access time, and are refreshed 
automatically by the processor's microcode. Additional memory 
cards can be added to expand memory capacity up to 20K in the 
H11 cabinet (32K words total). 

The backplane/card guide assembly holds the microcomputer 
and up to six I/O and memory modules. All LSI-11 bus data, con- 
trol, and power connections are routed on the printed circuit 
backplane to each module location. The backplane/card guides 
are fully compatible with all standard DEC LSI-11 accessories. 

An efficient, well-designed switching power supply provides the 
required DC voltage for the LSI-11 as well as all accessory mod- 
ules. The supply features overvoltage and overcurrent/short- 
circuit protection, power fail/automatic restart and a built-in fan 
for quiet cooling. The dual primary power configuration can be 
connected for 1 1 5 V, 60 Hz or 230 V, 50 Hz input power. 

Has single-level, vectored, automatic priority interrupt, real-time 
clock input signal line, ODT/ASCII console routine/ bootstrap 
resident in microcode for automatic entry into debugging mode, 
replacement of panel lights and switches with any terminal de- 
vice generating standard ASCII code, and the ability to automat- 
ically commence operation through resident bootstrap routines. 

The H11 is supplied with versatile PDP-11 software including 
editor, relocatable assembler, linker, absolute loader, debug pro- 
gram, I/O executive program, dump routines, BASIC and FOCAL 
(See details below). The software requires a minimum of 8K 
memory, with 12K to 16K total memory recommended for maxi- 
mum capability. Rugged metal cabinet measures 6V2" H x 19" W 
x 17" D. For 110/220 VAC, 50/60 Hz. 

Kit H11, Shpg. wt. 34 lbs 1295.00 

NOTE: See DEC software license form on page 15. 



ED-11. Assists you in the creation and modification of ASCII 
source tapes, also used to write assembly language programs 
and for general text editing or word processing functions. 

PAL-11S. Relocatable assembler converts ASCII source tapes 
into relocatable binary modules. This lets you create programs 
in small, modular segments for easier coding and debugging. 
These binary modules serve as inputs to LINK-11S. 

LINK-11S. Link editor which links the modules created by the 
PAL-11S into a load module ready for execution on the H-11. 
The module is loaded into the H-11 via the Absolute Loader. 




The H11 is complete with superior Heathkit documentation and ver- 
satile system software. 

Absolute Loader. Loads absolute binary tapes into the H11 
memory for execution. 

ODT-11X. Lets you debug the programs which you have created. 
Permits modifying and controlling program execution "on the 
fly" for quick, efficient debugging. 

IOX. I/O executive program permits I/O programming without 
developing device-driving programs. Links to your programs us- 
ing the LINK-11S. For use with high speed paper tape reader/ 
punch and line printer. 

DUMP-AB and DUMP-R. Lets you dump absolute binary con- 
tents of memory into the paper tape punch. 

BASIC. DEC'S powerful version of standard Dartmouth BASIC 
interpreter uses english-type statements and mathematical sym- 
bols to perform operations. Immediately translates, stores and 
executes the program. Includes string capability. 

FOCAL™. DEC'S own interpretive computer language which com- 
bines simplicity with computing power. Ideal for most scientific, en- 
gineering and math applications. FOCAL™ programs can be writ- 
ten and executed easily. Both 4K and 8K versions are included. 



POWERFUL HEATH/DEC PDP-11 SOFTWARE 

AT NO EXTRA COST! 

The H11 includes a sophisticated software system that lets you 
get your computer up and running with practical programming 
capabilities. This paper tape based software would cost over 
$1200 if purchased separately. A minimum of 8K memory is re- 
quired to run the software. The programs include: 



NOTE: H11 owners are eligible for membership in the 
Digital Equipment Computer User's Society (DECUS). 
This organization provides useful symposia, newsletters, 
program library and other useful information to help you 
get the most from your LSI-11 computer. 



Heathkit 7 



FULLY WIRED AND TESTED KD11F BOARD 

The "heart" of the H11 computer is the standard DEC LSI-11 
microcomputer board. The 16-bit CPU functions are contained 
in four silicon gate N-channel MOS LSI integrated circuit chips 
for high reliability and superior performance. The 4096-by-16 
read/write MOS semiconductor memory is composed of LSI 
4K dynamic RAM chips that provide fast access time and re- 
quire little operating power. The CPU executes the powerful 
PDP-11/40 instruction set with over 400 instructions. There are 
no separate memory I/O or accumulator instructions, so you 
can manipulate data in peripheral device registers as easily 
and flexibly as in memory registers. The LSI-11 board is sup- 
plied fully wired and tested to facilitate kit assembly and pro- 
vide greater reliability and less chance of error. 




Rugged steel chassis and extra-thick 
backplane with heavy, solid connectors 
for added strength and years of superior 
performance. 



Compact, efficient switching power sup- 
ply uses less power to operate and gen- 
erates less heat than conventional sup- 
plies. Overvoltage and overcurrent/short 
circuit protection, along with automatic 
power-up and power-down sequencing, 
provide high reliability and long life op- 
eration. 



Built-in quiet-running fan provides effi- 
cient cooling and prevents heat buildup. 



Card cage with backplane accommo- 
dates up to six accessory cards in ad- 
dition to LSI-11. The card cage swings 
up for easy access and service even 
while the H11 is operating. Accessory 
boards slide directly into card guides 
with all connectors supplied. 



Front panel controls include DC power 
switch and run/halt switch. Status lights 
indicate processor activity. 



Styled and sized to match Heathkit peri- 
pherals for total system continuity. 



The H11 and all its accessories 
will be available November 10* h , 1977. 
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H11 ACCESSORIES, SOFTWARE AND MANUAL SET 



ffP 



Card handles provide easy 
removal and insertion in 
card cage 



m 



Sixteen state-of-the-art 4K 
static memory chips for 
high density storage 



All IC's are socketed for 
easy kit assembly, easy ac- 
cess for service or trouble- 
shooting 



X ' «■ 



k' 



All inputs are diode-clamped 
for worry-free interfacing 
and system protection 



Separate cables and rear 
panel connectors for high- 
byte and low-byte increase 
system flexibility 



Gold-plated edge connec- 
tors maintain superior elec- 
trical contact for high reli- 
ability and long life 



Q] H11-1 4K Memory 
Expansion Module 

Plugs into H11 backplane, adds 4K x 16- 
bit word capacity to H11 memory. Uses 
high-reliability 1Kx4 static MOS RAM 
chips. Access time is less than 500 nS. 
Has decode circuitry for operation on 4K 
address boundaries. Handle for easy re- 
moval and insertion. Compatible with 
PDP 11/03 and other LSI-11 backplane 
machines. 
Kit H11-1, Shpg. wt. 2 lbs 275.00 

HI H11-2 Parallel Interface 

General-purpose parallel interface fea- 
turing 16 diode-clamped latched data in- 
put lines, 16 latched output lines, 16-bit 
word or 8-bit byte data transfers. Has 
LSI-11 bus interface and control logic 
for interrupt processing and vectored 
addressing; control status registers com- 
patible with PDP-11 software routines. 
Four control lines for output data ready, 
output data accepted, input data ready 
and input data accepted logic opera- 
tions. Maximum data transfer rate, 90K 
words per second under program con- 
trol. Maximum drive capability, 25-ft. 
cable. Plugs into H11 backplane, can be 
used with DEC PDP-11/03 and other 
LSI-11 backplane machines. Also com- 
patible with TTL or DTL logic devices. 
The H11-2 is required for interfacing the 
H11 to the H10 Paper Tape Reader/ 
Punch. 
Kit H11-2, Shpg. wt. 2 lbs 95.00 



S H11-5 Serial Interface 

Universal asynchronous receiver/trans- 
mitter serial interface module for use be- 
tween LSI-11 bus and serial devices 
such as the Heathkit H9 video terminal 
(page 10) or LA36 teleprinter (page 12). 
Has optically isolated 20 mA current loop 
and EIA interfaces; selectable baud rates 
of 50, 75, 110, 134.5, 150, 200, 300, 600, 
1200, 1800, 2400, 4800 and 9600. Plugs 
into H11 backplane, fully compatible with 
PDP 11/03 and other LSI-11 backplane 
machines. With all mating connectors. 
Kit H11-5, Shpg. wt. 2 lbs 95.00 



H11-6 Extended Arithmetic Chip 

Adds powerful arithmetic instructions to 
the LSI-1 1 , including fixed point multiply, 
divide and extended shifts plus full float- 
ing point add, subtract, multiply and di- 
vide. Helps minimize or eliminate arith- 
metic sub-routines, speeds up program 
execution and eases program develop- 
ment. Saves memory space too. 40-pin 
dual-inline package IC plugs into socket 
on KD11F board. 
H11-6, Shpg. wt. 1 lb 159.00 



Manual Set for H11 Computer 

Includes complete assembly and opera- 
tion manuals for the H11 Digital Compu- 
ter, H11-1 4K memory board, H11-2 par- 
allel interface, H11-5 serial interface, H9 
CRT terminal, and H10 paper tape read- 
er/punch. Also includes complete soft- 




ware documentation — monitor, editor, 

assembler, linker, BASIC, FOCAL and 

related software. In handsome 3-ring 

binder. 

HM-1100 Manual Set, 

Shpg. wt. 12 lbs 25.00 

NOTE: The price of the manual set can 
be deducted when you order an H11. 



NOTE: DEC, DIGITAL, FOCAL and PDP are 
registered trademarks of Digital Equipment 
Corporation. 



k 



Quartz crystal and inte- 
grated baud rate generator 
has superior accuracy for 
reliable system interfacing 



*^r; 
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Special DEC Software License Requirement 

H11 purchasers are required to fill out and sign the DEC license 
agreement on page 15. Please do so and include with your H11 
order. Heath cannot ship merchandise without this license 
agreement. 
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VIDEO 
TERMINAL 




One of the lowest-cost full ASCII 
terminals available anywhere — features 
a bright 12" CRT display with twelve 
80-character lines, 67-key keyboard, all 
standard serial interfaces, plus a fully 
wired and tested control board and a 
wiring harness for simplified assembly. 

s 530°° 
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H9 LONG AMD SHORT-FORM VIDEO DISRLAY TERMINAL 



The H9 video terminal is a general-pur- 
pose computer peripheral designed for 
use with the Heathkit H8 or H11 comput- 
ers. It provides keyboard input and a 
CRT for the convenient entry and display 
of computer programs and data. The H9 
can be used with any digital computer in 
dedicated stand-alone applications or in 
time-sharing systems. 

Character format is standard upper case 
5x7 dot matrix. The long form display 
is twelve 80-character lines. The short 
form display is forty-eight 20-character 
lines in four 12-line columns. The auto- 
matic line carryover feature executes line 
feed and return when line exceeds char- 
acter count on both long and short form 
displays. A built-in oscillator/speaker 
generates a 4800 Hz tone and serves as 
audible end-of-line warning. 

Auto-scrolling is featured in both long 
and short form. In the long form, as the 
line enters at bottom, the top line scrolls 
off-screen; in the short form, as new col- 
umn enters from right, the left column 
scrolls off-screen. Auto-scrolling can be 




Three 

separate modes 

give the H9 real 

display versatility 



Long form — twelve 
80-character lines 



Short form — forty-eight 
20-character lines 



Plot mode — graphs, 
curves, simple figures 



defeated with a front panel switch. The 
cursor mark indicates the next character 
to be typed for accurate positioning. 
Cursor control keys include up, down, 
left, right and home. Serial data baud 
rates are selectable from 110-9600. Baud 
rate clock output and reader control are 
available on the rear panel connector. 
The erase mode permits automatic full 
page erase or erase to end of line 
starting at cursor position. A transmit 
page function allows a full page to be 
formatted, edited and modified, then 
transmitted as a block of continuous data. 

The plot mode permits graphs, curves 
and simple figures to be displayed. Plot- 
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Full ASCII 67-key Keyboard 

Function keys are positioned 
away from characters to prevent 
miskeying and error. 

Standard typewriter keyboard for 
easy, more accurate input. 

Wide, easy-to-use space bar aids 
accurate typing. 
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Control PC board is fully assembled and tested 
for added reliability and simplified kit assem- 
bly. A wiring harness with connectors helps 
reduce time-consuming point-to-point wiring. 

ting can be accomplished via the key- 
board or from external inputs. 

The H9 serial interface provides EIA 
RS-232C levels, a 20 mA current loop or 
standard TTL levels. Parallel interfacing 
includes standard TTL levels, 8 bits in- 
put and 8 bits output and 4 handshaking 
lines. 

Ultra-compact size, only 12V2" H x 15%" 
W x 20%" D, makes the H9 ideal for 
desktop or console applications. For 110 
VAC, 60 Hz or 230 VAC, 50 Hz. 

Kit H9, Shpg. wt. 50 lbs 530.00 
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PUNCH 

A general-purpose mass storage 

peripheral designed for use with the 

H8 and H11 computers plus any 

other computer. Features a heavy-duty 

built-in power supply, totally independent 

punch and reader and a copy mode 

for fast, easy tape duplication. 
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HIO DELUXE PAPER TAPE READER/ PUNCH 




Heavy-duty solenoids 
for reliable, long-life 
operation 



Precision machined 

punch block for 

accurate, consistent 

punched holes 



Advanced reader design 
with stepper motor and 
solid-state sensors for 
accurate reading 



The H10 is a complete paper tape reader/ 
punch mass storage peripheral using re- 
liable low-cost paper tape. It's fully com- 
patible and styled to match with the H8 
and H11 computers. It also works reli- 
ably with any other computer through a 
parallel interface. The H10 uses standard 
1" wide roll or fan-fold 8-level paper 
tape. Standard punched paper tape 
gives you the reliability, durability and 
trouble-free handling you need for effec- 
tive mass storage of programs and data. 

The reader reads tape at a maximum rate 
of 50 characters per second. A full sen- 
sitivity adjustment on each channel per- 
mits any color, thickness, quality (oiled 



or unoiled) paper tape to be used. Sen- 
sitive photo Darlington transistors and an 
incandescent lamp reader head provide 
reliable reading. The powerful stepper 
motor drive insures accurate tape posi- 
tioning and movement. 

The punch operates at a maximum speed 
of 10 characters per second. Precise 
ratchet/solenoid drive and reliable sol- 
enoid control of punches provide high- 
accuracy punching. The precision die- 
block punch head gives you positive and 
consistent punching. 

Controls include power on-off, read and 
punch start. A feed control feeds blank 
paper tape through the punch to pro- 
duce leader tape. A copy control on the 
rear panel permits tape being read to be 
duplicated by the punch for efficient and 
accurate tape copying. 

Interface has parallel 8-bit input bus for 
punch, parallel 8-bit output bus for 
reader, standard TTL logic levels and 
handshaking lines for both reader and 
punch. A rear panel 24-pin interface con- 
nector and mating cable are supplied. 
The H10 is fully compatible with Heathkit 
H8 and H11 computers when the appro- 
priate parallel interface accessories are 
used. It can also be interfaced with other 
computers with parallel interface facility. 

Accessories include holder for roll paper 
tape, chad collector tray, and collector 
box for fan-fold tape. With 8" roll (900 ft.) 
blank paper tape. 




Styled to match the Heathkit H8 and H11 
computers. Cabinet with metal top and 
rugged steel chassis, 12%" H x 9%" W x 
1 9% " D. For 1 1 0-1 30 VAC, 60 Hz, or 220- 
240 VAC, 50 Hz. 

Kit H10, Shpg. wt. 29 lbs 350.00 

H10-2, Three Blank Rolls Paper Tape, 
each 8" diameter, 900 ft. min. 

H10-2, Shpg. wt. 5 lbs 10.00 

H 10-3, Three Boxes Blank Fan-fold Tape. 
Approx. 1000 ft. each. 

H10-3, Shpg. wt. 5 lbs 10.00 
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ECP-3801 Cassette Recorder Storage Device 

Has volume and tone controls, pushbuttons for record, play, re- 
wind, fast forward, stop and eject, built-in 3-digit counter with 
reset button. Factory wired, not a kit. 
ECP-3801, Shpg. wt. 6 lbs 55.00* 

Heath recommended high output, low noise, premium grade 
audio recording tape. Pack of three 30-minute blank cassettes. 

ECP-3802, Shpg. wt. 1 lb per pack 5.00 

•NOTE: Proper operation of the H8-5 and H8 software is assured only when 
the ECP-3801 cassette recorder and ECP-3802 tape is used. Heath does not 
assume responsibility for improper operation resulting from the use of any 
other cassette units. 

^ — — ^— ^— ~— — ^— ^— ^ -^ — — — — — — — — — — —~^—^ m 

HUG -the Heathkit User's Group 

Our new user's group brings you in contact with other Heathkit 
computer owners and users, provides a newsletter, a program 
library, new product information and hardware/software ideas. 
Membership in HUG is a useful, practical way to get the max- 
imum enjoyment and benefit from your Heathkit computer sys- 
tem. Here's what you get: 

• 1 year subscription to the quarterly newsletter 

• Software library allowing you to submit' programs and obtain 
programs submitted by others. A modest fee will be charged 
for software duplication. 

• An attractive 3-ring binder to hold newsletters, software docu- 
mentation and other materials. 

• Program submission forms • Software library catalog 

• HUG membership list • Credit toward purchase of software 

Dues are $14.00 for one year. Complete details of HUG member- 
ship are included with every Heathkit computer product. H11 
owners are also eligible for membership in DECUS, see page 7 
for details. 
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LA36 DEC Writer II Keyboard Printer Terminal 

The famous LA36 DEC Writer II with true 30-cps throughput, var- 
iable-width forms handling, 128-character upper/lower case set, 
and extra-quiet operation. Fully assembled, factory tested and 
ready to use! 

The LA36 is an advanced technology teleprinter offering fast, re- 
liable operation at one of the best price/ performance ratios in 
the industry. It features a 7x7 dot matrix print head for crisp, 
clear character formation; switch-selectable 10, 15 and 30 cps 
printing speeds; variable width forms handling from 3 to 14 7 /s 
wide; adjustable right and left hand tractors for precise margin 
positioning; half or full duplex operation; ANSI-standard multi- 
key rollover and a typewriter-like keyboard. 

The precision-designed stepper motor paper feed has fine ver- 
tical adjustment for accurate forms placement. LA36 will han- 
dle up to 6-part forms with a .020" maximum pack thickness. 
Print format is 132-column, with 10 characters per inch horizon- 
tal spacing and 6 lines per inch vertical spacing. Uses the en- 
tire 128 character ASCII upper/lower case set with 95 printable 
characters. A CAPS-lock key simplifies data entry. A parity check 
on output prints a replacement character, strappable to odd, 
even, or none with mark or space. A last-character visibility fea- 
ture moves the head four columns to the right when printing 
stops, returns to proper position when printing is resumed. 

The integral 20 mA current loop interface makes the LA36 com- 
patible with both the H8 and H11 computers, as well as all other 
hobby and personal computers. Operates on 90-132 VAC or 180- 
264 VAC for reliable performance even under brown-out condi- 
tions. With connecting cable and integral stand for easy setup. 
Overall size, 27 V 2 " W x 33 Va " H x 24" D. 

H36 (LA36 DEC Writer II) Shipped Motor Freight, prepaid to your 
nearest terminal within the Continental U.S. Include your phone 
number on order for notification of arrival. Arrangements for 
home delivery at extra charge at your option. NO C.O.D ORDERS 
ACCEPTED $1495.00 

H36-1 Fan-fold paper for H36. Standard 14 7 /e"x11" white and 
green, single part, lined paper. 3450 sheets per carton. 

H36-1, Shpg. wt. 50 lbs 30.00 

H36-2 EIA Interface. Provides EIA RS232-C or CCITT-V24 inter- 
face for LA36. Includes auto answer, timed disconnect and half/ 
full duplex logic. Straps are available to send timed break (230 
mS), 3000 mS long space, forced disconnect or do nothing (stops 
printing, discards data) on a paper-out condition. Modem con- 
trols and a 9-ft. cable with 25-pin data-set type connector are 
also supplied. Factory wired, not a kit. 
H36-2. Shpg. wt. 1 lb 65.00 

APPLICATIONS SOFTWARE-COMING SOON ! 

Both the H8 and Hll Digital Computers are supplied with complete systems 
software that provide you with everything you need to develop your own spe- 
cific applications programs. However, you can make your computer immediate- 
ly useful by using the programs below. These programs represent the begin- 
ning of a complete series of application software packages that will allow you 
to get immediate value from your computer system without a time consuming 
software development effort on your part. Described below are a series of 
game packages that make your computer an excellent source of entertainment 
and leisure time activities. 

BLACKJACK. An interactive program game that allows four players to play the 
card game blackjack on the computer. The computer performs all of the func- 
tions of the dealer and keeps track of player progress, winnings and losses. 
The program is written in and runs under extended BASIC and requires a mini- 
mum of 16K of RAM in the H8 and 8K in the Hll. Standard Las Vegas casino 
blackjack rules apply. 

BIORHYTHM. This popular applications program computes standard biorhythm 
information and plots sinusoidal curves of your physical, emotional, and intel- 
lectual characteristics over a given time period. The biorhythm program will 
show you your ups and downs and will tell you your good and bad days. It will 
help you plan your activities. While this program is not a game, it is an enter- 
taining activity that you and your friends and family will enjoy. The program 
runs under extended BASIC and requires 16K of RAM in the H8 and 12K RAM 
in the Hll. 

STARTREK. Startrek is perhaps the most popular computer game available. It 
allows you to guide, control and command the Starship Enterprise in its travels 
through the galaxy, fighting Klingons and solving a variety of problems. A truly 
challenging, sophisticated and entertaining computer game. Runs on the H8 or 
Hll computers with 8K of RAM or more. 

GAME SET -1. This software package lets you play 8 popular computer games. 
These games include Craps, Orbit, Tic Tac Toe, Nim f Hexapawn, Hangman, 
Hmrabi, and Derby. 8K RAM or more, is required on either the H8 or Hll. These 
games will provide hours of entertainment for you and your family. 

GAME SET -2. Another popular game package for the H8 and Hll computers. 
Contains 8 popular computer games including bagles, slot machine, gomoko, 
yahtze, apollo, gunner, wumpus, and cube. 

AVAILABILITY. Blackjack, Biorhythm and Startrek will be available after Octo- 
ber, 1977. Game Set *1 will be available November, 1977 and Game Set #2 
available, February, 1978. 



Order a complete Heathkit computer system and SAVE! 




The ECP-3801 is the 
Heath- recommended 
cassette recorder/play- 
er for use with the H8 
computer software. See 
opposite page for com- 
plete description. 



The minimum recommended H8 system 

H8 Computer $375 

H8-1 4K Memory 140 

H8-3 4K Chip Set 95 

H8-5 Serial I/O and Cassette 

Interface 110 

H9 Video Terminal 530 

ECP-3801 Cassette 

Recorder/ Player 55 

If purchased separately, $1305.00 

Heath System 
price is 




Choose any of the Heath-recommended sys- 
tems shown here, the specially-priced HS-11 
system below, or "roll your own" with a 
selection of products you choose. Any 
way you do it, you'll get a top-value, high- 
performance system, and you'll SAVE 5%! 

Here's how to qualify for the 5% computer 
systems discount: 

1. Select either the H8 or H11 and one major 
peripheral (H9.H10 or LA36). 

2. Choose the I/O interface, memory and 
software accessories you need. 

3. Specify each in the spaces provided on 
the order blank. 

4. Deduct 5% from the total price of the 
products (excluding shipping and handling 
charges). 

'Systems illustrated already have discount 
prices calculated for you. 

From time to time, Heath will offer specially 
priced total systems such as the HS-11 be- 
low. These systems will be discounted even 
deeper than 5% to provide you with even 
MORE value for your computer dollar! 



SYSTEM TWO 

H8 Computer $375 

Two H8-1 4K Memories 280 

Two H8-3 4K Chip Sets 190 

H8-5 Serial I/O and Cassette 

Interface 110 

H8-13 Extended BASIC in 

Cassette Format 10 

H9 Video Terminal 530 

ECP-3801 Cassette 

Recorder/Player 55 

If purchased separately, $1550.00 
Heath System 
price is 





The minimum recommended H11 system 

H11 Computer $1295 

H11-1 4K Memory 275 

H11-2 Parallel Interface . . 95 

H11-5 Serial Interface 95 

H9 Video Terminal 530 

H10 Paper Tape 

Reader/Punch 350 

If purchased separately, $2640.00 

Heath System 
price is 




SAVE EVEN MORE on this specially-priced 
Heath HS-11 complete computer system! 

H11 Computer $1295 

H11-1 4K Memory 275 

H11-2 Parallel Interface . . 95 

H11-5 Serial Interface .... 95 
H10 Paper Tape 

Reader/ Punch 350 

H36 LA36 DEC Writer II ... 1495 

If purchased separately, $3605.00 




YOU SAVE $255 



Heathkit 13 






NEW HEATHKIT SELF-INSTRUCTIONAL 



vr 



<£%&• 

&$&? 



*E8!2*fr 



&gg£F 




These Heathkit self-instructional courses are de- 
signed to help you get the most from your computer 
investment, whether you buy your computer hard- 
ware from Heath or anywhere else. While many pre- 
developed software programs are available, the only 
way to realize the full value of your personal com- 
puter is to learn programming yourself. These 
courses use the PROVEN Heathkit individual learn- 
ing techniques to give you a thorough understanding 
of programming, even if you have no prior knowledge 
or experience. They'll show you exactly how to make 
your personal computer system really personal! 



BASIC PROGRAMMING SELF-INSTRUCTIONAL COURSE 

This course teaches you how to program your computer using the popular BASIC lan- 
guage. BASIC (Beginner's All-Purpose Symbolic Instruction Code) is essential for hobby 
and personal computing; it is also widely used in education and business. The course 
covers all formats, commands, statements and procedures plus the creative aspects 
of computer programming, so you can make practical use of it in solving problems and 
creating your own unique programs. Like other Heathkit self-instructional courses, it 
uses programmed instructions backed by practical hands-on computer experiments 
and demonstrations to reinforce and personalize the text material. An optional final 
exam (passing grade 70%) brings you a Certificate of Achievement and 3.0 Continuing 
Education Units*. While the BASIC course is keyed to Heathkit computers, it is also 
equally applicable to any computer system using BASIC. Available after Oct. 20«*\ 1977. 

EC-1100, Shpg. wt. 6 lbs 29.95 

•Continuing Education Units (CEU's) are nationally recognized means 
of acknowledging participation in non-credit adult education. 

COMING IN 



COMING SOOIM! 

8080 Programming: Teaches you the machine and 
assembly language used with 8080-based compu- 
ters. Shows you how to use the editor, assembler 
and debug software to create efficient programs. 
Ideal for the H8 and other 8080A based machines. 
Coming soon. 

LSl-11 Programming: Shows you how to use editor, 
assembler, linker, debug and executive I/O soft- 
ware to create efficient programs. Applicable to 
Hll and most other Digital Equipment Corporation 
PDP-11 series computers. Coming soon. 




TOBER! 



SELF-INSTRUCTIONAL COURSE 



Learn how microprocessors operate 
and how to design with them. Covers 
applications, machine language pro- 
gramming, hardware I/O interfacing 
and much more. The course includes 
all IC's needed to perform exciting ex- 
periments. The microprocessor trainer 
used with the course features the popu- 



GENERAL COMPUTER BOOKS 

Microcomputer Dictionary and Guide 
(Matrix). Comprehensive source of defini- 
tions and basic information on computers 
and related topics. A super reference source. 
A must for your library. EDP-218 17.95 

Introduction to Microcomputers Vol. I (Os- 
borne). Excellent introduction to microcom- 
puters and fundamental computer concepts. 
EDP-224 7.50 

Introduction to Microcomputers Vol. II (Os- 
borne). Complete descriptions of all popular 
microprocessors, 8080, 6800, 6502, SC/MP, 
Z80, F8, 2650, etc. Good reference. 

EDP-225 12.50 

How to Buy and Use Minicomputers and 
Microcomputers (Sams). A fundamental text 
on mini/micro operation and application. 
EDP-227 9.95 

TV Typewriter Cookbook (Sams). Good text 
explaining I/O terminals, interfacing, etc. 
EDP-226 9.95 

8080 BOOKS 

Build a library to support your H8 computer 
or any 8080 based machine. 

Bugbook III (E&L). Superior reference source 
on 8080 interfacing and programming. In- 
cludes experiments. EDP-231 15.00 

Bugbook HA (E A L). Serial I/O concepts 
and terminal interfacing. EDP-232 5.00 

8080 Programming for Logic Design (Os- 
borne). Programming and Using the 8080 
microprocessor. EDP-229 7.50 
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8080 Software Gourmet Guide and Cookbook 
(Scelbi). Excellent source for 8080 programs 
and subroutines. EDP-228 9.95 

Practical Microcomputer Programming: 8080 
(Northern Technology). Machine/Assembly 
programming concepts for the 8080. 
EDP-235 21.95 

6800 BOOKS 

Great reference sources for your 6800 based 
computers. 

6800 Programming for Logic Design (Os- 
borne). Programming and using the 6800 
microprocessor. EDP-230 7.50 

6800 Software Gourmet Guide and Cookbook 
(Scelbi). Excellent source of commonly used 
6800 programs. EDP-233 9.95 

6800 Microprocessor Applications Manual 
(Motorola). Comprehensive review of typical 
6800 applications, design solutions, etc. 
EDP-244 25.00 

6800 Microprocessor Programming Manual 
(Motorola). Programming principles and ex- 
amples for the 6800. EDP-245 10.00 

H11/LSI-11/PDP-11 BOOKS 

Here are several important reference sources 
to help you get the most value from your 
H11 Computer. 

Minicomputer Systems: Organization and 
Programming (Prentice-Hall). Good basic 
text. Emphasis on the PDP-11. 
EDP-238 17.95 



lar 6800 microprocessor plus 256 bytes 
of RAM, a 1K ROM monitor, 6-digit hexa- 
decimal display and hexadecimal key- 
board. The Heathkit microprocessor 
course/trainer combo is the fast, easy 
low-cost way to learn about these 
important devices. Watch for it in our 
next catalog ! 



PDP-11 Programming (Algonquin). A pro- 
grammed instruction text teaching the con- 
cepts of PDP-11 operation and program- 
ming. EDP-239 5.00 

The Minicomputer in the Laboratory (Wiley). 

Operation, programming and applications of 
PDP-11 computers. EDP-246 19.50 



GENERAL PROGRAMMING AND 
APPLICATIONS BOOKS 

Assembly Level Programming (Lexington). 

Good basic book on assembly language pro- 
gramming of small computers. 
EDP-236 14.95 

101 BASIC Computer Games (DEC). A classic. 
Have fun with your computer. EDP-237. .7.50 

BASIC Software Library, Vol. I. Complete 
lists of BASIC applications programs book- 
keeping, games, pictures (graphics). 
EDP-240 24.95 

BASIC Software Library, Vol. II. Math, engi- 
neering, plotting and statistical programs in 
BASIC. EDP-241 24.95 

BASIC Software Library, Vol. III. Advanced 
business applications programs in BASIC. 
EDP-242 39.95 

BASIC Software Library, Vol. IV. Games and 
business applications programs in BASIC. 
EDP-243 9.95 

BASIC Software Library, Vol. V. Games, 
graphics, and useful math programs in 
BASIC. EDP-251 9.95 
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Schlumberger 



Heath Company, Dept. 351-330 
nton Harbor. Michigan 49022 



M 



Gentlemen: Please send me the Heathkit Computer Products I 
designated for future delivery Heath will do their best to ship 
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H8 Computer at $375.00 each plus $5.40 shipping and 
handling. 

Qty. H8-1 4K Memory(s) at $140.00 each 

plus $1.15 shipping and handling. 

Qty. H8-3 4K Chip Set(s) at $95.00 each 

plus $1.15 shipping and handling. 

H8-2 Parallel Interface at $150.00 each plus $1.30 ship- 
ping and handling. 

H8-5 Serial I/O Cassette Interface at $110.00 plus $1.15 
shipping and handling. 

H8-13 Extended BASIC Cassette at $10.00 each plus 
$1.15 shipping and handling. 

H8-14 Extended BASIC on paper tape at $10.00 each 
plus $1.15 shipping and handling. 

H8-15 Paper Tape Systems Software for H8 at $20.00 
each plus $1.15 shipping and handling. 

HM-800 Manual Set at $25.00 each plus $2.37 shipping 
and handling. 

H11 Computer at $1295.00 each plus $5.52 shipping and 
handling. 

Qty. H11-1 4K Memory(s) at $275.00 each 

plus $1.15 shipping and handling. 

H11-2 Parallel Interface at $95.00 each plus $1.15 ship- 
ping and handling. 

H11-5 Serial Interface at $95.00 each plus $1.15 ship- 
ping and handling. 

Please send the following Computer Books (order must 

total $10.00 minimum) postpaid (Print numbers plainly.) 



ORDER FORM 

Agreement 



have checked below. I understand that if I order products 
within 30 days of those availability dates. 

H11-6 Extended Arithmetic Chip at $159 each plus $1.15 
shipping and handling. 

HM-1100 Manual Set at $25.00 each plus $2.50 shipping 
and handling. 

H9 Video Terminal at $530 each plus $7.64 shipping 
and handling. 

H10 Paper Tape Reader/Punch at $350 each plus $4.96 
shipping and handling. 

H10-2 Three Rolls Paper Tape at $10.00 plus $1.15 ship- 
ping and handling. 

H10-3 Three boxes Fan-fold Paper Tape at $10.00 plus 
$1.15 shipping and handling. 

H36 DEC Writer II at $1495 (No COD's, see page 12 for 
shipping information.) 

H36-1 Fan-fold Paper at $30.00 plus $7.76 shipping and 
handling. 

H36-2 E1A Interface at $65.00 each plus $1.15 shipping 
and handling. 

ECP-3801 Cassette Recorder/Player at $55.00 each plus 
$1.69 shipping and handling. 

ECP-3802 Cassette Recording Tape. Pkg. of three at 
$5.00 plus $1.15 shipping and handling per pkg. 

EC-1100 BASIC Programming Course at $29.95 plus 
$1.69 shipping and handling. Available after October. 

HS-11 Special Priced Complete System at $3350 each 
plus $14.00 shipping and handling. 

Note: The H11 and all its accessories will be available 
November 10th, 1977. 
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HEATH REVOLVING 
CHARGE PLAN 



charg-g-kit 

%^ 

You may purchase Heathkit 
products on our convenient Re- 
volving Charge Plan. No money 
down and up to two years to 
pay. Up to $1500 maximum 
account balance. 

□ I would like to open a Heath 
Revolving Charge Account. 
Please rush me the neces- 
sary application forms when 
you receive this order. 



I enclose my □ check □ money order for $. 

Or charge to my □ Visa/Bankamericard □ Master Charge 

Acc't No Exp. Date- 

If Master Charge, include Code No 

□ Add on to or reopen my existing Heathkit Charge Account. No. 
($1500 maximum account balance.) 

Signature 



(Michigan residents add 4% sales tax.) 



(necessary to ship merchandise) 



Name. 



Please print plainly 



Address- 



City. 



State. 



Zip. 



BR-119 All prices net F.O.B. Benton Harbor, Mi. Prices and specifications subject to change without notice. 



HEATH/DEC Software License Agreement: 

This form MUST accompany your H11 computer order. 
CUSTOMER SUBLICENSE GRANT 

HEATH COMPANY (hereinafter referred to as HEATH) pursuant 
to a license agreement with Digital Equipment Corporation (here- 
inafter referred to as DIGITAL) does hereby grant to CUSTOMER 
a non-transferable and non-exclusive sublicense to use the 
Binary Software Program(s) PTSP-11 Paper Tape System, 
FOCAL/PTS Language Processor, BASIC/PTS Language Proc- 
essor (hereinafter singularly and/or collectively referred to as 
"Software") on the following terms and conditions. 



DESCRIPTION OF SOFTWARE: 

Software is furnished to CUSTOMER for use on a single CPU 
only and may be modified, or copied (with the inclusion of 
DIGITAL'S copyright notice) only for use on such CPU. The 
CUSTOMER shall not provide or otherwise make available the 
Software or any portion thereof in any form to any third party 
without the prior approval of DIGITAL. Title to the ownership 
of the Software shall at all times remain with DIGITAL. 
DIGITAL AND HEATH JOINTLY AND SEVERALLY DISCLAIM 
ALL IMPLIED WARRANTIES WITH REGARD TO THE SOFT- 
WARE LICENSED HEREUNDER, INCLUDING ALL WARRANTIES 



OF MERCHANTABILITY AND FITNESS; and any stated express 
warranties are in lieu of all obligations or liability on the part 
of either DIGITAL or HEATH for damages, including but not 
limited to special, indirect or consequential damages arising 
out of or in connection with the use or performance of the 
Software licensed hereunder. 

This Sublicense Grant, the licenses granted hereunder and the 
Software may not be assigned by the CUSTOMER without 
prior written consent from DIGITAL. No right to reprint or copy 
the Software, in whole or in part, is granted hereby except as 
otherwise provided herein. 



HEATH COMPANY 



By. 



CUSTOMER 



By- 




Customer's Signature 
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Heathkit 
is the name 




in quality 
electronic kits 




Heath Company, located on the shores of Lake Mich- 
igan near Benton Harbor, is the world's largest 
manufacturer of electronic kits. Heathkit products are 
marketed primarily through the Heathkit Mail Order 
Catalog, published 5 times a year, and a nation- 
wide chain of Heathkit Electronic Centers (Units of 
Schlumberger Products Corporation). 



In addition to this new line of personal computing 
products, Heath Company offers nearly 400 other 
electronic kits of virtually every description. Product 
categories include Amateur Radio, Automotive Ac- 
cessories, Stereo Hi-fi Components, Test Instruments, 
Color TV, Boating and Marine Accessories, Leisure 
and Home Improvement Products, and our award- 
winning self-instruction programs. Every Heathkit 
product is supplied with a comprehensive step-by- 
step instruction manual that tells you all you need to 
know, from unpacking the kit to plugging it in. These 
manuals are world-famous for their clarity, accuracy 
and precision. Let Heath show you how easily you 
can put together superior quality electronic products. 
Send for your FREE copy of our latest catalog! 




Heathkit Computer Systems are also sold and serviced through 47 Heathkit 
Electronic Centers nationally (Units of Schlumberger Products Corporation) 
at slightly higher prices. Check the white pages of your telephone directory 
for the Heathkit Electronic Center nearest you. 

Canadian Customers: Contact the Heathkit Electronic Center in most major 
cities or write for Canadian Prices to: 

Heath Company, A Division of Schlumberger Canada, Ltd. 
1480 Dundas Street E. 
Mississauga, Ontario L4X 2R7 



Printed in U.S.A. 



Phil Hughes 
PO Box 2847 
Olympia WA 98507 



If you are using the SWTPC 
AC-30 cassette interface 
with a terminal that does not 
provide decoding of the 
device control codes (ASCII 
DC1, DC2, DC3, DC4), you 
must either start and stop 
tape units manually or 
connect the control lines 
directly to the MP-C PIA and 
provide special software to 
decode device control codes. 
Initially I had connected to 
the MP-C PIA, as the editor 
and assembler provided this 
software. The current ver- 
sions of 4K and 8K BASIC do 
not provide these control 
routines, but assume instead 
that your equipment will 
decode the device controls. 

Rather than modifying 8K 
BASIC or digging into the 
guts of my terminal to find 
device controls I decided to 
build a circuit to perform the 
decode function within the 
AC-30. This circuit uses a 
UART to convert the serial 
data from the MP-C control 
interface into parallel data 
and then two BCD-to- 
Decimal decoders to decode 
the desired control codes 
from the parallel data output 
of the UART (see Fig. 1). 

Table 1 shows the device 
control codes, their values 
and uses. Note that these 
codes are normally associated 
with control of the paper 
tape reader and punch on a 
teletypewriter, however we 
are performing an equivalent 
job in control of cassette 
recorders. 

The entire circuit can be 
built on a 272 inch square 
circuit board and mounted 
inside the case of the AC-30. 
All but three of the external 
connections can be made 
through the AC-30 Control 
Connector (J4). These re- 
maining connections can be 
soldered to the foil on the 
AC-30 circuit board. 

Before installing the con- 
trol decoder in the AC-30 
check the voltage on the -13 
volt line. (In my AC-30 it was 
11.5 volts.) As the maximum 



Decoding Device 
Control Codes 



. .. uses a UART, naturally 



voltage from the +5 to -12 
volt input of the AY-5-1013 
is defined as 20 volts, any- 
thing up to about -14 should 
be OK. I expect that the 
UART will operate properly 
with a Vgg supply anywhere 
in the range of -10 to -14 
volts. One other note; make 
sure you jumper Control 
Invert (J4-pin 8) to ground 
(J4-pin 2). The output of the 
control decoder is a positive 
pulse and this jumper sets up 
the AC-30 to expect this 
pulse. 

Once installed, the 
MIKBUG L and P commands 
can be used to verify that the 
decoder is working properly. 
The following sequence will 
perform those tests. 

1 . Set memory locations 
A002 through A005 to 00 00 
00 10. 

2. Set both the record and 
read status switches on the 
AC-30 to their center posi- 
tion. 

3. Enter a P on the control 
console. The record ready 
light should come on, one 



line of MIKBUG format 
dump should be displayed 
and then the record ready 
light should go out. 

4. Enter an L on the control 
console. The read ready light 
should come on. 

5. Enter an S9 on the control 



console. The read ready light 
should go out. 

If none of the functions work 
it is probably an error 
connecting up the UART. If a 
particular function does not 
work Table 1 should help in 
locating the error. ■ 



IC6 
PIN 15 

(CLOCK) 

< i 



|7 



I8 



ICI2 
PIN 3 
(DATA) 



20 



♦5VDC 

(J4-PIN6) 

ii 



GROUND 
(J4-PIN 2) 



t n ♦ ♦ ) \ I 



CONTROL INVERT 
(J4-PIN8) 



35 



37 



38 



34 



RCP RDAV 



SI NP NB2 NBI CS VCC 



AY-5-1013 UART 



VGG 

VGI 

SWE 

ROE 



DAV RD8 RD7 RD6 RD5 RD4 RD3 RD2 RDI 



i« 



-o t voc 



IC 

4011 
4028 



VDD VSS 
♦ 5 6ND 

14 7 
16 8 



4028 




DCI (J4-PIN 9) 

«DC2 (J4-PIN 10) 

DC3 (J4-PIN 7) 
• DC4 (J4-PIN 5) 



Fig. 1. Schematic of Device Control Decoder. 



ASCII 


Hexadecimal 




J4 Pin 


Code 


Value 


Use 


Number 


DC1 


11 


Reader (Play) on 


10 


DC2 


12 


Punch (Record) on 


9 


DC3 


13 


Reader (Play) off 


7 


DC4 


14 


Punch (Record) off 


5 



Table 1 . Device Control Codes. 
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Tarbell 

Asynchronous 

Format 



. . . when you need a byte at a time ! 





• 


TITLE 


/ASYNCHRONOUS TARBELL CASSETTE ROUTINES/ 






SUBROUTINE TO WRITE A BYTE TO CASSETTE 








DATA IS EXPECTED IN REGISTER A 










. PABS 


• 


ABSOLUTE ADDRESSES 








. LADDR 


< 


LIST WITH LO BYTE FIRST 


4000 


1 




. LOC 


4000H ; 


LET'S START HERE 


4000 


4F j 


VCW: 


MOV 


C,A ; 


SAVE THE DATA 


4001 


1610 




MVI 


D,10H ; 


OUTER MODULO 


4003 


3E3C 




MVI 


A,3CH ; 


START BYTE 


4005 


CD2B40 




CALL 


COUT ; 


OUTPUT START BYTE 


4008 


3EE6 




MVI 


A,0E6H ; 


SYNC BYTE 


400 A 


CD2B40 




CALL 


COUT ; 


OUTPUT SYNC BYTE 


400D 


79 




MOV 


A,C ; 


DATA BACK IN REGISTER A 


400E 


CD2B40 




CALL 


COUT ; 


OUTPUT DATA 


4011 


FE20 


. Al: 


CPI 


* > 


LOOK FOR CONTROL CHR 


4013 


DA1940 




JC 


. . A2 ; 


JUMP IF CONTROL CHR 


4016 


2A3740 




LHLD 


ASCMD ; 


LOAD MODULO FOR ASCII 


4019 


D21F40 


. A2: 


JNC 


. . A3 


JUMP IF NOT CONTROL CHR 


401 C 


2A3940 




LHLD 


CONMD 


LOAD MODULO FOR CONTROL 


401F 


7C 


• J\ o: 


MOV 


A,H 


REG HTO A 


4020 


B5 




ORA 


L 


I LOOK FOR ZERO 


4021 


2B 




DCX 


H 


, DECREMENT INNER COUNTER 


4022 


C21F40 




JNZ 


. .A3 


, LOOP IF NOT ZERO 


4025 


15 




DCR 


D 


! DECREMENT OUTER COUNTER 


4026 


79 




MOV 


A,C 


i DATA BACK IN REGISTER A 


4027 


C21140 




JNZ 


. . Al 


; LOOP IF NOT ZERO 


402A 


C9 




RET 




;DONE 


402B 


F5 1 


SOUT: 


PUSH 


PSW 


; SAVE THE DATA 


402C 


DB6E 


.CI: 


IN 


6EH 


; GET STATUS OF TARBELL BOARD 


402E 


E620 




ANI 


20H 


; LOOK AT BIT 5 


4030 


C22C40 




JNZ 


. .CI 


; LOOP IF NOT READY 


4033 


Fl 




POP 


PSW 


; DATA BACK IN REGISTER A 


4034 


D36F 




OUT 


6FH 


; OUTPUT THE DATA 


4036 


C9 




RET 




;DONE 


4037 


2000 


\SCMD: 


.WORD 


0020H 


; COUNTER MODULO FOR ASCII CHRS 


4039 


3000 i 


DONMD: 


.WORD 
. PAGE 


0030H 


; COUNTER MODULO FOR CONTROL CHRS 






; SUBROUTINE TO READ A BYTE FROM CASSETT 


E 






, IN ASYNCHRONOUS FORMAT 




4100 






. LOC 


4100H 


; START 


4100 


3E10 


\CR: 


MVI 


A,10H 


; RESET TARBELL BOARD 


4102 


D36E 




OUT 


6EH 




4104 


DB6E 


. Al: 


IN 


6EH 


; INPUT STATUS OF TARBELL BOARD 


4106 


E610 




ANI 


10H 


; LOOK AT BIT 4 


4108 


C20441 




JNZ 


. . Al 


; LOOP IF NOT READY 


410B 


DB6F 




IN 


6FH 


; GET DATA FROM THE TARBELL BOARD 


410D 


C9 




RET 




, DONE 






; ROUTINE TO READ FROM CASSETTE INTO MEM 


ORY 


4200 






. LOC 


4200H 


; START 


4200 


211000 1 


CMR: 


LXI 


H,0010H 


; STARTING MEMORY ADDRESS 


4203 


CD0041 


, .CI: 


CALL 


ACR 


; GET A BYTE FROM CASSETTE 


4206 


77 




MOV 


M,A 


; DATA INTO MEMORY 


4207 


23 




INX 


H 


; INCREMENT HL 


4208 


C30342 




JMP 
. END 


. .CI 


; LOOP BACK 




Fig. 1 


. TDL Z-80 Relocating Version 


1. 1, Asynchronous Tan 


bell Cassette Routines. 
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Jim Gordon 

Box 38113 

Los Angeles CA 90038 



What if you had a piece of 
software which required you 
to output data to a paper 
tape punch (or some other 
asynchronous device) one 
byte at a time? Not too many 
of us have paper tape punches 
. . . including Jim Gordon. 
Therefore, he came up with a 
technique for using his 
Tar be 1 1 Cassette Interface to 
fool that software (TDL Z-80 
Assembler) into thinking it 
was sending data out to a 
punch. 

(Incidentally, the single 
byte program was written 
using the Z-80 assembler but 
all the code is 8080.) - John. 



Here's a new way to use 
your Tarbell Cassette 
Interface. In normal opera- 
tion the Interface is used to 
write a block of memory to 
cassette, or to read a block 
from cassette into memory. 
But what if you want to write 
one byte at a time, with any 
amount of time in between 
bytes, the way a paper tape 
punch does? This format will 
do that, and you can set the 
time between bytes to your 
own choosing. 

It works like this: When 
it's time to write a byte, we 
send the Tarbell board a start 
byte, a sync byte, the data 
byte, and then pause a 
fraction of a second in a 
timing loop before going 
further. (Without the pause, 
the interface board won't 
write to tape correctly). Then 
the board is ready for the 



ACR 
CONMD 



4100 
4039 



next sequence; start byte, 
sync byte, data byte, pause, 
etc. Any amount of time can 
pass after the pause, because 
we're always starting a new 
sequence. I've found it handy 
to have two different length 
pauses; a short one following 
an ASCII character, and a 
slightly longer one following 
a control character. Two 
words are set up as a refer- 
ence to control the length of 
the pauses. On my system the 
minimum to set each word is 
about 0020 hex. 

By making the pause 
longer we can set it up so that 
a program that requires time 
between bytes may have it. 
(A program that needs time 
between bytes to search 
through a symbol table, for 
instance). 

When reading a byte with 
this format, we send the 



ACW 
COUT 



4000 
402B 



ASCMD 



4037 



CMR 



4200 



Fig. 2. Symbol Table. 



board a 6E to reset it, loop 
until ready, input the data 
byte, send out another 6E, 
loop, input a byte, send out 
another 6E, etc. 

I'm using this with my 
TDL Z-80 assembler, which 
requires both a punch and 
reader that it can step one 
byte at a time. First I make 
the source listing with an 
editor and put it on cassette 
with the asynchronous 
format. Then I put it all into 
memory and use memory as a 
controlled reader. As the 
assembler makes its second 
and third passes, it makes a 
listing and then outputs 
object code. The cassette 
machine is again the punch, 
using the asynchronous for- 
mat. Faster than paper tape, 
and cheaper than a floppy! 

Notice that the routine to 
write into memory from the 
cassette is not a subroutine. It 
starts loading into memory at 
the starting address in H+L, 
and keeps on going until you 
stop it. ■ 




[emory for $360 



I Unbelievable, but true— a 16K dynamic 
jmory board breaking the s400 barrier. And 
10 would you most expect it from but Mils. 
IThe Altair 88-16MCD offers many 
ttstanding features at a price usually 

.•iated with budget products. To begin with, 

88-16IV1CD can be used in any Altair Bus 
•mputer with full compatibility. All refresh 
rcuitry is located on the PC hoard and 

lives timing pulses from the CPU. Logic 



synchronization is crystal-controlled ai 
continuous (no wait states). As with an WlTS 
plug-in boards, the 88-16MCD consumes little 
power ( 2.5 watts ) and is accessed quickly 
( RAM access is 350 nanoseconds ). 

Memory expansion is no longer an expensive 
proposition when adding the Altair 88-16K 
Dynamic Memory Board. Build it yourself for 
$360* or let us do the honors at $395* 
Hither way, it's the best deal in town. 



a subsidiary of Pertec Computer Corp . 

2450 Alamo S.E. 

Albuquerque, New Mexico 87106 

(505)243-7821 



* Prices may vary depending on dealer location 
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Irwin Doliner 

PO Box 290 

O wings Mills MD 21117 




Baseball in BASIC 




new twist for 
an old game 



messing up accounts and 
sending dunning letters. This 
game, as the title of the 
article indicates, is baseball. 



o REM 



PROGRAM: 



Recently a friend of mine earlier to amuse his young 

was playing a game with son. He invented it at a time 

a young boy. It was a game when computers were 

which he invented years thought to do little besides 

Program listing. 

COMPUTER BASEBALL 

IRWIN DOLINER (INTERACTIVE DATA SYSTEMS) 

P.O. BOX 290 

OWINGS MILLS, MARYLAND 21117 

1 INPUT"WHAT IS YOUR NAME";N$ 

2 N$=N$+"S":PRINT:PRINT:PRINT:PRINT 

3 PRINT'THIS IS A BASEBALL GAME BETWEEN THE ";N$;" AND THE HEXADECS." 

4 PRINT'WE ARE PLAYING FOR THE COMPUTER LEAGUE PENNANT SO PLAY YOUR BEST." 

5 PRINT:PRINT:PRINT 

10 DIM I(2,9),B$(5),T(5),S(2),B(5) 

11 DIM T$(2) 
20 MAT I=ZER 
23 MAT T=ZER 

26 S(1)=0 

27 S(2)=0 

30 INPUT"HOW MANY INNINGS SHOULD WE PLAY";I2 

40 IF 12 >0 AND 12 <10 GOTO 50 

45 PRINT"YOU MUST PICK A NUMBER FROM 1 TO 9":GOTO 30 

50 F=INT(2*RND(3)) 

60 IF F=l GOTO 90 

70 PRINT "I'M THE VISITING TEAM" 

71 T$(l)="** HEXADECS ARE UP * *" 

72 T$(2)="** "+N$+" ARE UP **" 
80 GOTO 100 

90 PRINT "YOU'RE THE VISITING TEAM" 

91 T$<1)="** "+N$+" ARE UP **" 

92 T$(2)="** HEXADECS ARE UP **" 

100 PRINT "DO YOU NEED INSTRUCTIONS"; 
110 INPUT Y$ 



Two things intrigued me 
about this game. First, it was 
elegantly simple, but more 
important, it held the interest 
of the young player for quite 
a long time. The game is 
completely portable — the 
only equipment each player 
needs is four fingers. 

To play the game the two 
players decide by choosing, 
tossing a coin or some other 
arbitrary means, which team 
is first at bat. Then, simulta- 
neously, the two players each 
put out any number of 
fingers from zero to four. If 
they each display a different 
number of fingers the team at 
bat gets one out. But if they 
match, the team at bat gets 
the following: 



No. 


Team Gets 





walk 


1 


single 


2 


double 


3 


triple 


4 


home run 



100 



Each player must then 
keep track of his base runners 
and how many runs he has 
scored. 

Not being one to leave 
well enough alone, I have 
written a program which 
plays baseball according to 
the above rules. Of course I 
had to dispense with the 
fingers, since the computer 
hasn't any, and instead 
simulate them with random 
numbers. In addition to com- 
ments (attempts at humor) 
and aesthetic printing 
formats, one basic change was 
made in the number genera- 
tion. The numbers zero 
through four are generated 
according to varying fre- 
quencies in an attempt at 
realism. The probabilities of 
generating the different num- 
bers are as follows: 



No. 



1 

2 

3 

4 



Probability 

.05 

.50 

.30 

.10 

.05 



The game is simple to 
play, and a quick perusal of 
the sample run should give 
you an idea of what to 
expect. If instructions are 
required the program will 
produce them for you (lines 
121-135). 

As you play the game you 
will probably want to add 
some of your own refine- 
ments. Two changes which 
could be made come imme- 
diately to mind. Perhaps you 
would like to consider them. 
If the score is tied at the end 
of the specified number of 
innings, the program calls this 
a tie game. The program 
could be changed to play 
extra innings until there is a 
winner. Presently the bottom 
half of the last inning is 
played even if the home team 
is winning. This too could be 
changed to reflect what 
occurs in a real game. 

Whether you change and 
personalize the game, or play 
it in its present form, I hope 
that you have fun with it. ■ 



115 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
160 
161 
163 
164 
165 
166 
167 
168 
169 
170 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
355 
360 
400 
401 
402 
403 
404 
405 
410 
420 
421 
422 
423 
425 
430 
440 
442 
444 
446 
450 
460 
470 
480 
485 
490 
500 
510 
520 
530 
540 
550 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 



IF Y$="N" GOTO 160 

IF Y$="NO" GOTO 160 

PRINT "WE EACH PICK A NUMBER FROM TO 4. IF OUR NUMBERS MATCH" 

PRINT "THEN WHOEVER IS AT BAT GETS WHAT THE NUMBER INDICATES, AS" 

PRINT "FOLLOWS:" 

PRINT 

PRINT "NUMBER 

PRINT ******** 

PRINT " 



1 
2 
3 

4 



RESULT" 

WALK" 
SINGLE" 
DOUBLE" 
TRIPLE" 
HOME RUN" 



PRINT " 

PRINT " 

PRINT " 

PRINT " 

PRINT 

PRINT "IF OUR NUMBERS DO NOT MATCH THEN THE TEAM AT BAT GETS" 

PRINT "AN OUT — NATURALLY 3 OUTS RETIRE THE SIDE." 

PRINT "OKAY? LET'S PLAY BALL" 

PRINT 

PRINT 

B$(1)="WALK" 

B$(2)="SINGLE" 

B$(3)="DOUBLE" 

B$(4)="TRIPLE" 

B$(5)="HOME RUN !!" 

B(l)=l 

B(2)=l 

B(3)=2 

B(4)=3 

B(5)=4 

R=INT(5*RND(3))+1 

ON R GOTO 220,240,260,280,300 

PRINT "IT'S A BEAUTIFUL DAY FOR BASEBALL" 

GOTO 310 

PRINT "IT SURE LOOKS LIKE RAIN" 

GOTO 310 

PRINT "WE HAVE A CAPACITY CROWD TODAY — 40,000 FANS" 

GOTO 310 

PRINT "WHAT A POOR TURNOUT — ONLY 1,500 FAITHFUL FANS" 

GOTO 310 

PRINT "KEEP YOUR MIND ON THE GAME — NOT ON THE MINI-SKIRT IN THE FIRST ROW" 

PRINT "THE GAME IS ABOUT TO BEGIN" 

PRINT 

FOR 13=1 TO 12 

FOR H=l TO 2 

PRINT T$(H) 

PRINT 

0=0 

X9=100*RND(3) 

IF X9 <05 THEN P(1)=0:GOTO 410 

IF X9 <55 THEN P(l)=l:GOTO 410 

IF X9 <85 THEN P(l)=2:GOTO 410 

IF X9 <95 THEN P(l)=3:GOTO 410 

P(l)=4 

PRINT "YOUR NUMBER"; 

INPUT P(2) 

IF P(2) <=4 GOTO 425 

PRINT "YOUR NUMBER MUST BE BETWEEN AND 4 —TRY AGAIN" 

GOTO 420 

PRINT* MY NUMBER IS ";P(D 

IF P(1)=P(2) GOTO 480 

0=0+1 

IF O > 1 GOTO 450 

PRINT 0;"OUT" 

GOTO 460 

PRINT 0;"OUTS" 

IF 0=3 GOTO 600 

GOTO 400 

PRINT B$(P(1)+1) 

T(l)=l 

FOR 1=1 TO B(P(1)+1) 

FOR J=4 TO 1 STEP -1 

T(J+1)=T(J+1)+T(J) 

T(J)=0 

NEXT J 

NEXT I 

GOTO 400 

I(H,I3)=T(5) 

S(H)=S(H)+T(5) 

L=0 

FOR 1=1 TO 4 

L=L+T(I) 

T(I)=0 

NEXT I 

T(5)=0 

IF H=2 GOTO 710 

PRINT:PRINT "TOP "; 

GOTO 720 

PRINT:PRINT "BOTTOM"; 

PRINT "OF INNING";I3 

PRINT "SCORE: VISITORS";S(l);"HOME TEAM";S(2) 
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740 PRINT L;"LEFT ON BASE" 

745 PRINT 

750 PRINT 

755 PRINT 

760 NEXT H 

770 NEXT 13 

780 PRINT "FINAL SCORE: VISITORS";S(l);" HOME TEAM";S(2) 

781 PRINT"INNING 12345678 9" 

782 PRINT 

783 PRINT USING "VISITORS ## ## ## ## ## ## ## ## ## ";I(1,1),I(1,2),I(1,3),I(1,4),I(1,5),I(1,6),I(1,7)J(1,8),I(1,9) 

784 PRINT USING "HOME TEAM ## ## ## ## ## ## ## ## ## ";I(2,1)J(2,2),I(2,3),I(2,4),I(2,5),I(2,6),I(2,7),I(2,8),I(2,9) 

785 PRINT:PRINT 

790 IF S(l) <>S(2) GOTO 820 

800 PRINT"TIE GAME" 

810 GOTO 900 

820 IF F=l GOTO 850 

830 IF S(l) > S(2) GOTO 880 

840 GOTO 860 

850 IF S(l) <S(2) GOTO 880 

860 PRINT "THE ";N$;" WIN!!" 

870 GOTO 900 

880 PRINT "THE HEXADECS WIN!!" 

900 PRINT "PLAY AGAIN"; 

910 INPUT Y$ 

915 IF Y$="Y" GOTO 20 

920 IF Y$="YES" GOTO 20 

930 PRINT "THANKS FOR THE GAME — SEE YOU LATER" 

940 PRINT:PRINT 

980 END 



RUN 








WHAT IS YOUR NAME? IRV 








THIS IS A BASEBALL GAME BETWEEN THE IRVS AND THE HEXADECS. 






WE ARE PLAYING FOR THE COMPUTER LEAGUE PENNANT SO PLAY YOUR BEST. 




HOW MANY INNINGS SHOULD WE PLAY? 3 






I'M THE VISITING TEAM 








DO YOU NEED INSTRUCTIONS? N 








IT'S A BEAUTIFUL DAY FOR BASEBALL 






THE GAME IS ABOUT TO BEGIN 








** HEXADECS ARE UP ** 








YOUR NUMBER? 2 








MY NUMBER IS 3 


MY NUMBER IS 3 


MY NUMBER IS 




1 OUT 


2 OUTS 


2 OUTS 




YOUR NUMBER? 1 


YOUR NUMBER? 


YOUR NUMBER? 1 




MY NUMBER IS 2 


MY NUMBER IS 


MY NUMBER IS 1 




2 OUTS 


WALK 


SINGLE 




YOUR NUMBER? 1 


YOUR NUMBER? 2 


YOUR NUMBER? 2 




MY NUMBER IS 1 


MY NUMBER IS 


MY NUMBER IS 2 




SINGLE 


3 OUTS 


DOUBLE 




YOUR NUMBER? 4 




YOUR NUMBER? 3 




MY NUMBER IS 2 


TOP OF INNING 2 


MY NUMBER IS 




3 OUTS 


SCORE: VISITORS HOME TEAM 2 
1 LEFT ON BASE 


3 OUTS 




TOP OF INNING 1 




TOP OF INNING 3 




SCORE: VISITORS HOME TEAM 


** IRVS ARE UP ** 


SCORE: VISITORS 4 HOME TEAM 2 




1 LEFT ON BASE 


YOUR NUMBER? 2 


2 LEFT ON BASE 




** IRVS ARE UP ** 


MY NUMBER IS 1 
1 OUT 


** IRVS ARE UP ** 




YOUR NUMBER? 3 


YOUR NUMBER? 3 


YOUR NUMBER? 4 




MY NUMBER IS 1 


MY NUMBER IS 1 


MY NUMBER IS 2 




1 OUT 


2 OUTS 


1 OUT 




YOUR NUMBER? 2 


YOUR NUMBER? 4 


YOUR NUMBER? 2 




MY NUMBER IS 1 


MY NUMBER IS 2 


MY NUMBER IS 2 




2 OUTS 


3 OUTS 


DOUBLE 




YOUR NUMBER? 2 




YOUR NUMBER? 3 




MY NUMBER IS 2 


BOTTOM OF INNING 2 


MY NUMBER IS 3 




DOUBLE 


SCORE: VISITORS HOME TEAM 2 


TRIPLE 




YOUR NUMBER? 1 


LEFT ON BASE 


YOUR NUMBER? 2 




MY NUMBER IS 1 




MY NUMBER IS 1 




SINGLE 


** HEXADECS ARE UP ** 


2 OUTS 




YOUR NUMBER? 3 




YOUR NUMBER? 2 




MY NUMBER IS 3 


YOUR NUMBER? 1 


MY NUMBER IS 1 




TRIPLE 


MY NUMBER IS 1 


3 OUTS 




YOUR NUMBER? 4 


SINGLE 






MY NUMBER IS 1 


YOUR NUMBER? 2 


BOTTOM OF INNING 3 




3 OUTS 


MY NUMBER IS 2 


SCORE: VISITORS 4 HOME TEAM 3 






DOUBLE 


1 LEFT ON BASE 




BOTTOM OF INNING 1 


YOUR NUMBER? 1 






SCORE: VISITORS HOME TEAM 2 


MY NUMBER IS 1 


FINAL SCORE: VISITORS 4 HOME TEAM 3 


1 LEFT ON BASE 


SINGLE 


INNING 123456789 




YOUR NUMBER? 3 






** HEXADECS ARE UP * * 


MY NUMBER IS 1 


VISITORS 004000000 




1 OUT 


HOME TEAM 201000000 


YOUR NUMBER? 1 


YOUR NUMBER? 3 






MY NUMBER IS 


MY NUMBER IS 3 


THE HEXADECS WIN!! 




1 OUT 


TRIPLE 


PLAY AGAIN? N 




YOUR NUMBER? 2 


YOUR NUMBER? 2 


THANKS FOR THE GAME — SEE YOU LATER 




Sample run. 
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Quality by Design 



IMSAI 8080 
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IMSAI, Z-80 Kit 



/e can now offer the IMSAI micro computer with Z-80 power. By 
|pecial agreement we are supplying the S.D. Sales Z-80 CPU card 

istead of the standard 8080 processor. For a really powerful 
lystem, combine this with the North Star disk system. Just power 
|p and GO BASIC. 

22 slot $745 
6 slot $695 

Z-80 Card alone $145 




lice walnut grained aluminum boxes about 4 
4 x 2". Some holes, but good for power 
lupplies and other small projects. 



$1 .25 each 
5/$5.00 



Quality Video 
Monitors 



Looking for something to display 64 or 
80 characters from a video board? We 
offer two, high bandwidth, 9" monitors 
with composite video inputs, in steel 
cases. 

Sanyo VM-4209 

$195 

Hitachi VM-909 



Write for other sizes. 



$195 




3 MA full scale meters — use with a 10K 
resistor for to 30V DC. A good universal 
meter for current or voltage. 



$3.50 ea. 

2/S6.00 



USED MUFFIN FANS 
$9.00 ea. 



North Star 
Floppy Disc System 



Accessible mass storage is a must for a 
viable computer system and North Star 
does it right. Their controller card con- 
tains all the ROM needed to get the 
system up and running. Just turn on the 
power, examine E900, run, and type 
GO BASIC. You can be up and running 
BASIC 8 seconds after power on. Disc 
drive & cables, controller kit BASIC & 
DOS. 

$680 




Mechanical paper tape read-head, 8 level 
star-wheel type. A good place to start for a 
homebrew paper tape reader for standard 1 " 
tape. 

Like new $9.50 ea. 



PTR Mod 2 
Paper Tape Reader 



We keep improving our optical reader, 
li now comes with an acknowledge line 
to make interfacing simpler. Just set the 
PTR-2 under a study lamp, run the 
loader program, and pull thru a paper 
tape. Don't miss all that good software 
just because you don't have a reader. 
Assembled Kit 



$68 $55 



Dealer inquiries invited. 
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439 Marsh Street 
San Luis Obispo, California 93401 



Check or money order only. If you are not a regular 
customer and your order is large please send 
either a cashier's check or a postal money order, 
otherwise there will be a delay ot two weeks for the 
check to clear. All items post paid in the U.S. Calif, 
residents add 6% tax. Prices subject to change 
without notice. $10 minimum order. 



g§] cybercom boards 



MB-1 MK-8 Computer RAM, (not S-100), 4KX8, uses 2102 

type RAMs, PCBO anty $22 

MB-3 1702A EROM Board, 4KX8, S-100, switchable ad- 
dress and wait cycles, kit less PROMS $65 

MB-4 Basic 4KX8 ram, uses 2102 type rams, may be ex- 
panded to 8KX8 with piggybacking, S-100 buss. PC 

board $30 

MB-6 Basic 8KX8 ram uses 2102 type rams, memory pro- 
tect in 256 to 8K switchable S-100 buss. PCBD $35 

MB-8 2708 EROM board, S-1 00, 8KX8 or 1 6KX8 kit without 

PROMS $85 

IO-2 S-100, 8 bit parallel l/Oport, %of board is for kludging. 
Kit $55 PCBD $30 

VB-1 64X 16 video board, upper lower case Greek, com- 
posite and parallel video with software, S-100. 

Kit $189.00 PCBD $35 

SP-1 Music synthesizer board, S-100, computer controller 
wave forms, 9 octaves, 1V rms 1 /2% distortion, includes 
software kit $250 

Altair Compatible Mother Board, 11 x 11 Vfe x Va". 

Board only . . . $45 With 15 connectors $105 

Extender Board full size. Board only $9 

With connector $1 3.50 

Solid state music Cybercom boards are high quality glass 
board with gold finger contacts. All boards are check for 
shorts. Kits only have solder mask. 90 day guarantee on 
Cybercom kits. 



Waneco Boards 

MM-1 8KX8 fully buffered, S-100, uses 2102 type rams. 

PCBD $30 

Mother Board 12 slot, terminated, S-100, board only $40 



Special 8080A processor & support chip set kit includes 
one of each; all parts prime 9080A (8080A); 8228; 8212; 
8216; 8251; 8214; 8224; 8225. Special $75.00 

Special 2101AL-4 1K x 1 ram 1 /3 less power 

type rams, with power down, prime from NEC. 

ea. 1 .80; 64 ea. 1 .70; 128 ea. 1 .60; 256 ea. 1 

1.45. 

9080A AMD 8080A (Prime) 

8212/74S412 Prime 

8214 Prime 

8216 Prime 

8224 Prime 

8228 Prime 

8251 Prime 

8255 Prime 

1 702A-6 AMD 4702A Prime 

TMS-6011 U ART Prime 

2513 Char Gen Upper Prime 

2513 Char Gen Lower Prime 

1702A Intel Not Prime 



than 21 L02 


Ea. 


2.00; 32 


.50; 


512 ea. 




25.00 




4.00 




8.30 




4.95 




5.00 




8.90 




14.50 




14.50 




8.00 




6.95 




11.00 




11.00 




8.00 



8T10 
8T13 
8T16 
8T20 
8T24 
8T26 
8T34 
8T37 
8T38 
8T80 



2.00 
2.50 
2.00 
2.00 
2.50 
2.75 
2.50 
2.50 
2.50 
2.50 



8T97 

8T110 

5309 

5312 

5313 

5320 

5554 

5556 

5055 

MC4044 



2.00 
2.00 
8.00 
4.00 
4.00 
5.95 
1.90 
2.50 
1.60 
2.25 



80L97 
81L22 
82L23 
85L51 
85L52 
85L63 
86L70 
86L75 
86L99 
88L12 



1.50 
1.50 
1.90 
2.50 
2.50 
1.25 
1.50 
1.90 
3.50 
.80 
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419 Portofino Drive 
San Carlos, California 94070 

Please send for IC, Xistor 
and Computer parts list. 



74L00 .25 74LS00 .40 1101 1.25 

74L01 .25 74LS01 .50 1103 1.25 

74L02 .25 74LS02 .40 2101 4.50 

74L03 .25 74LS03 .40 2111-1 3.75 

74L04 .30 74LS04 .45 2112 4.50 

74L05 .40 74LS05 .45 2602 1.60 

74L06 .30 74LS08 .40 4002-1 7.50 

74L08 .40 74LS10 .40 4002-2 7.50 

74L09 .40 74LS12 55 MM5262 1.00 

74L10 .30 74LS20 .40 7489 2.00 

74L20 .35 74LS22 .45 74200 4.95 

74L26 .40 74LS27 .45 74C89 3.00 

74L30 .40 74LS30 .40 82S06 2.00 

74L32 .45 74LS37 .60 82S07 2.00 

74L42 1.50 74LS38 .60 82S17 2.00 

74L51 .35 74LS42 1.50 8223 2.50 

74L54 .45 74LS51 .40 82S23 3.00 

74L55 .35 74LS54 .45 82S123 3.00 

74L71 .30 74LS55 .40 82S126 3.50 

74L73 .55 74LS73 .65 82S129 3.50 

74L74 .55 74LS74 .65 82S130 3.95 

74L75 1.20 74LS76 .65 82S131 3.95 

74L78 .90 74LS151 1.55 IM5600 2.50 

74L85 1.40 74LS174 2.20 IM5610 2.50 

74L86 .75 74LS175 1.95 IM5603 3.00 

74L89 3.50 74LS192 2.85 IM5604 3.50 

74L90 1.50 2501 B 1.25 IM5623 3.00 

74L91 1.50 2502B 3.00 IM5624 3.50 

74L93 1.70 2507V 1.25 MMI6330 2.50 

74L95 1.70 251 0A 2.00 DM8573 4.50 

74L98 2.80 2517V 1.25 DM8574 5 50 

74L123 1.50 251 9B 2.80 DM8575 4.50 

74L164 2.50 2532B 2.80 DM8576 4.50 

74L165 2.50 2533V 2.80 DM8577 3.50 

74L192 1.25 DM8131 2.50 DM8578 4.00 

74L193 1.20 N8263 3.50 2.4576 MHZ 

MH0026 2.95 MC1489 1.50 XTAL 7.20 

MC1488 1.50 DM8837 1.50 



Check or money order only If you are not a regular customer and your 
order is large please send either a cashier's check or a postal money 
order, otherwise there will be a delay of two weeks for the check to 
clear. All items post paid in the U.S. Calif residents add 6% tax. 
Money back 30 day guarantee We cannot accept returned IC's that 
have been soldered to Prices subject to change without notice $10 
minimum order 
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[Read Only Memory] 
Will accept up to 16 ea. 1702A or 5203 EProm Providing up to 4096 
Words of non-volatile memory for Boot Loaders to Complete Programs. 
Programming Available at Factory for $3.00 per EProm when 
accompanied by binary formated tape. 

Each 1702-A has its own Vgg clocked for Low power Consumption. 
Will work with the weakest power supply based S-100 buss computer. 
Switched Selected Address in 4K Blocks. 

Switch selected wait states so that even the slowest 1702-A can work in 
your system. 0-7 wait states 
Solder masked on both sides of PC Board. 
Component Screened on Component Side of PC Board. 



Kit Price $119.00 



Assembled Price $179.00 



[Static Memory Card] 

ALTAIR® IMSAIpand S-100 buss compatible. 

Access Time: 500 nsec max. 

Memory Chip: AMD 91L02APC or 2102AL-4 

Battery Standby : > 1 .5 to 4V< 

Address Select: 8 ea. SPST Dip Switch 

Wait States: None 

Current Reg.: Less than 200 ma per 1K. 

All Address, Control, and Data Out lines fully buffered. 

All IC's supplied with IC Sockets 

Solder masked, both front and back of P.C. Board 

Component silk-screened on component side of card 

Kit Price: $269.00 Assembled Price: $369.00 



MlkBH „ ' ' 7". 



Same Specifications as for 8KSC Card Except: 
Access Time: 250 nsec max. 
Zilog Speed Compatible up to 4 mhz. 
Memory Chip: 2102LHPC or 2102AL-2 

Kit Price: $295.00 



Assembled Price: $395.00 
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[Battery Backup Card] 

Automatic Battery Charging Circuit 

Selectable Standby Voltage Outputs 

Will Hold up to 12 ea. "C" Cell Ni-Cad batteries 

The BBUC comes selected for 2.5 Volts Standby to Pin no. 14 on the 

Altair or S-100 buss structure to power up our 8KSC-Z Memory Boards. 

Can be Wired to Backup any Memory Card which has Battery Standby 

Capabilities. 

Eliminates cluge wires on top of memory boards. (Utilizes any vacant 

buss lines) 

Just Plug the BBUC into any available buss connectors. 

Kit Price: $55.00 Assembled Price: $68.00 
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[Static Memory Card for SWTPC 6800] 

8192 Words of Static Memory 

Access Time: 500nsec. (250 nsec on request) 

Memory Chip 91 L02 APC or 2102AL-4 

Battery Standby 

Address Selected 8 ea. SPST Dip Switch 

Low Power 

All Lines Buffered. 

All IC's with Sockets 

Solder Mask on both sides of PC Board 

Kit Price $269.00 Assembled Price $369.00 
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[Wire Wrap Card for SWTPC 6800] 

Contains all Buss Connectors 

Contains 3 ea. Voltage Reg. +12,-12, +5 

Contains 3 ea. 100 uf 35 Volt input Cap. 

Contains a generous supply of .1 12v decoupling capacitors. 

Will accept all popular IC wire wrap sockets 40,24,22,16,14,etc. 

Highest quality proto-typing board on the market today. It has all the 

basics. You just add your circuit. 



Kit Price $35.00 



Assembled Price $45.00 
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WHERE TO FIND SEALS 
PRODUCTS 

Seals Kits and assembled boards 
can be found at better dealers 
everywhere. To find the Seals 

dealer in your area, call factory 

direct. 



ORDER DELIVERY : FROM 
STOCK TO 10 DAYS 
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[SWTPC 6800 Compatible Products] 

68 EXT-S-Small Maintenance Aid Raises any PC Board in SWTPC 6800 

Computer. 

68 EXT-L Maintanance aid to lift Large P.C. Boards above Computer to 

allow easy access while trouble shooting 

Pin numbers screened on Card 

Both Cards come with all connector hardware 

Kit Price Assembled Price 

68EXT-S Small $19.00 $25.00 

68 EXT-L • Large 29.00 39.00 
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[ Wire Wrap Card] 



Accepts All IC Sockets 

3 Voltage Regulators +12, -12, +5V 

3 Separate Input Capacitors 

Gold Plated Edge Contacts 

Component Layout Screened on Component Side of P.C. Card 

Kit Price: $37.50 Assembled Price: $47.50 
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[EXT Card] NOT SHOWN 

Maintenance Aid raises any S-100 buss PC Board above the computer 
to allow easy access while trouble shooting 

Contains one PC Board screened with pin numbers for easy identification 
Comes with 100 pin edge connector. 

Kit Price $29.00 Assembled Price $38.00 

ASSEMBLY AND OPERATING MANUALS 
AVAILABLE FOR ALL ITEMS ... $4.00 ea. 
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ELECTRONICaiNC. 



BOX 11651, KNOXVILLE, TN. 37919 S22 

TELEPHONE NO. 615/693 8655 TELEX NO. 55-7444 



Using an Invisible PROM 



. . . how to relocate monitor programs 



Jack Regula 
2 Meadow Dr. 
FreevilleNY 13068 



If you've ever experienced 
the frustration of not being 
able to load a particular piece 
of software because your 
monitor is sitting down in 
page zero, you're gonna love 
this! Jack has come up with a 
couple of simple cures for 
the problem . . . and the tech- 
niques should apply to Digital 
Group and other systems, as 
well as Altai r bus machines. — 
John. 



ost microcomputer 
users will agree to the 
desirability of having a moni- 
tor program in PROM that is 
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executed automatically at 
power-on. Such a program 
would initialize the system, 
then input the desired appli- 
cations program from the 
cassette or other storage 
device (i.e., it would boot- 
strap the desired program in). 
It would also contain com- 
monly used input/output 
subroutines and short rou- 
tines to allow entering and 
debugging of machine lan- 
guage programs. With a moni- 
tor to allow entry and execu- 
tion of high level commands 
at the terminal instead of low 
level commands at an Altair 
style front panel, you'll never 
key in another bootstrap 
loader. Modification of some- 
one else's programs for your 
own use will be made much 
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Fig. 1. Circuit to change reset vector by adding shift register and pull-up 
resistors and replacing the 8T97 with an 8T95. This should complete 
the modification for most CPU boards. (All mnemonics and connector 
pin numbers are for Altair bus.) 



simpler by the I/O subrou- 
tines stored in the PROM. 

The Problem, and a Solution 

The problem with a PROM 
monitor, as commonly con- 
ceived, is its incompatibility 
with hobbyist software. 
BASIC and many editor and 
assembler programs dis- 
tributed through hobbyist 
channels execute in locations 
0000 and up. Consequently, 
RAM must be located at the 
same addresses where the 
PROM would have to reside. 
This is because the reset, 
which occurs at power-on, 
causes the microprocessor to 
start executing the program 
stored at location 0000. 
Ideally, one would have 
PROM at this base address at 
power-on and RAM there 
afterward. Such a PROM 
would be there when needed, 
but invisible to the applica- 
tions program. 

A very simple technique 
can, in effect, change a micro- 
processor's reset vector (the 
address to which its program 
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counter is set by a reset) from 
0000 to FC03 (hex). A 
schematic for accomplishing 
this is shown in Fig. 1. The 
output of a shift register 
temporarily disables the Tri- 
state buffer for the six 
highest-order bits of the 
address bus. Pull-up resistors 
make these bits 1s instead of 
0s for the first three memory 
reads after a reset. This, in 
effect, jams a new reset vec- 
tor, FCOO, onto the address 
bus. As a result, the first 
instruction executed after 
reset is whatever is stored at 
FCOO (hex). If the instruction 
in FCOO is a JMP to FC03H, 
the program stored there 
(FC03 and up) will execute 
just as if the reset vector were 
to that same address. 

Ah Yes, There's Another 
Way . . . 

An alternate implementa- 
tion shown in Fig. 2 involves 
modifying the memory 
boards rather than the CPU 
board. One gate forces a chip 
select to the PROM at FCOO 




LS02 



LS02 



k 



PROM CS OUT 







LS02 



ii 



RAM CS OUT 

AND 

DATA OUT BUFFER, 



TO MEMORY 
DEVICES 



4 7K 
— wv— 



♦ 5 

J 



Fig. 2. Alternate invisible PROM ingredients involve modifying memory 
boards rather than the CPU board. 
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Fig. 3. Interfacing a PROM to the Altair bus. Data bus buffer can be 
shared with other PROMs or input ports on board. 



whenever the shift register's 
output is high, while another 
„ prevents the RAMs at 0000 
from receiving one. Note that 
for most (static) memory 
devices, delaying the chip 



select as shown will not cause 
the access time to increase. 
Check your schematics to see 
which approach is easiest for 
you to implement. 

The switch shown in Fig. 1 
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vw — +5 

47K 
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OF 7495 



Fig. 4. Suggested reset switch 
wiring. 

(S1) gives you a choice of 
reset vectors. With the switch 
closed, the system will work 
just as it did before modifica- 
tion. This will allow you to 
use your reset switch to 
restart BASIC, once you've 
managed to load it success- 
fully. This suggests using a 
momentary action double- 
pole, double-throw toggle 
switch with a center off posi- 
tion for the reset switch. 
Pushing it up would jump 
you to the monitor. Pushing 
it down would get you to the 
program stored starting at 
0000. Fig. 4 shows how to 
wire the reset switch. 

Fig. 3 gives the funda- 
mentals of wiring in a PROM. 
The address bus is connected 
to the address inputs of the 
PROM and to a 7430 NAND 



gate which decodes a chip 
select. The Altair bus status 
signals SMEMR and SINTA 
are included in the logic func- 
tion to prevent potential 
bus conflicts. Unless a bipolar 
PROM is used, you'll need 
the Tri-state buffer shown on 
the schematic. Consider the 
ultraviolet erasable 2704 and 
2708 PROMs for this applica- 
tion. They're fast, easily 
programmed, and recent 
appearance of second sources 
should bring about a rapid 
price decline. 

Unlike other techniques 
which change the address at 
which a chip select is decoded 
for the PROM, this PROM 
never moves, so its subrou- 
tines are available for use by 
other programs without relo- 
cation. Given its simplicity 
and ease of incorporation 
into just about any 8080 or 
Z80 based microcomputer 
system, there is little reason 
to delay wiring it in. Do so 
and the advantages of having 
an invisible PROM will be 
quite easy to see. ■ 
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WHAT'S A BOPA? 



CODE 



MNEMONICS 
LXI— H 

MVI— M 

MOV A.H 
CPI 

RZ 



INXH 
JMP 



COMMENTS 



F800 


Start Addr of Display 


AO 


Load "Space" 




Move high Address 


FC 


For Comparison 




Return When End 




Of Screen Reached 




Next Display Addr. 


OD53 


Go to Load "Space" 



Close-up of Board 



ORDER CODE: 




BOPA-1 


Single card system 


$11.95 


BOPA-4 


Four card system with 128 
entries, pen, and Solvex 80 






cleaning solution 


$39.95 


BOPA— 8 


Complete system with 256 






entries, pen, Solvex -80. 


$74.95 


PNS 


Special ink pen. 


$ 1.00 


SLX 


Solvex cleaning Sol'n., 1% oz. 


$ 1.25 



MM. ORDER $5. - Calif. Residents add 6% Tax. 
For orders less than $15, add $1 for shipping. 
Foreign orders add 50* per board (U.S. Funds Only). 
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It's a Basic Operating Programming Aid, 
a new and revolutionary microcomputing 
aid to help you write machine level pro- 
grams faster and more accurately. 



- FEATURES - 



+ 

it 
it 
it 



You write on movable slats. 

32 memory addresses per board. 

You assign the memory range. 

Automatically reassigns addresses as 

you edit. 

Compiles and assembles programs 

quickly. 

4 columns, ROUTINE, CODE, MNE., 

COMMENTS. 

Reduces Programming Time. 

Machine level programming is a snap. 

Program anywhere, it's portable. 

Re-usable, unbreakable mechanism. 

Corrections are quick and easy. 

Excellent learning aid. 

Fits 3 ring binder (9" X 11 " X 3/ 16"). 

Completed programs can be xeroxed. 

See It At Your Local Computer Store. 

VAMP INC. 
P.O. Box 29315 
Los Angeles, CA 90029 V12 



it 
• 
• 
it 
it 
it 
it 
it 
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Mickey Ferguson 
PO Box 708 
Trenton GA 30752 



At the 1976 Atlanta 
Hamfest I was intro- 
duced to Technical Systems 
Consultants' fine software. 
Since I didn't have a com- 
puter, it didn't mean very 



much to me at the time. But 
Robert Uiterwyk (who has 
written some super software 
himself) had nothing but 
praise for them. Since getting 
my own computer, I have 



KLINGON CAPTURE 

BASED ON TSC'S 6800 MACHINE LANGUAGE GAME 

WRITTEN IN TSC'S MICRO BASIC PLUS 

BY 
MICKEY E. FERGUSON 



10 REM 

20 REM 

30 REM 

40 REM 

50 REM 

60 REM 

65 REM LINE 70 GETS YOU 15 — 20 SHOTS 

70 S=RND/5:IF S <15 THEN 70:IFS>20 THEN 70 

80 PRINT:INPUT "INSTRUCTIONS (YES=1) ",I:IF I <>1 THEN 150 

90 PRINT "YOUR MISSION, COMMANDER, IS TO CAPTURE A KLINGON BATTLE" 

100 PRINT "CRUISER. YOU MUST NOT DESTROY THE KLINGON, BUT TAKE IT ALIVE." 

110 PRINT "TO CAPTURE THE KLINGON, YOU MUST DESTROY ALL SECTORS" 

120 PRINT "SURROUNDING IT. THE BATTLE COMPUTER WILL KEEP YOU INFORMED" 

130 PRINT "OF ITS LAST KNOWN POSITION. GOOD LUCK AND REMEMBER THAT" 

140 PRINT "WE ARE COUNTING ON YOU, COMMANDER." 

150 PRINTrPRINT "YOU HAVE "£;" SHOTS. ":PRINT 

155 REM INITIALIZE QUADRANT 

16Q DIM Q(9,9) 

170 FOR X=0 TO 9:FOR Y=0 TO 9:Q(Y,X)=0 

180 Q(0,X)=-1:Q(9,X)= -1:Q(Y,0)= -1:Q(Y,9)= -1:NEXT Y:NEXT X 

185 REM LINES 190 — 200 GET KLINGON'S INITIAL POSITION 

190 X=RND/10:IF X<1 THEN 190: IF X>8 THEN 190 

200 Y=RND/10:IF Y < 1 THEN 200:IF Y > 8 THEN 200 

205 REM PRINT KLINGON'S "PRESENT" POSITION 

210 PRINT "KLINGON'S LAST KNOWN POSITION, SECTOR ";X;" , ";Y:PRINT 

215 REM MOVE KLINGON (MAYBE) 

220 IF S <= THEN 530:C=X:D=Y 

230 A=RND/10:IF A <CTHEN X=X-1:IF A>CTHEN X=X+1 

240 IF X<1 THEN X=1:IF X>8 THEN X=8 

250 A=RND/10:IF A<DTHEN Y=Y-1:IF A>D THEN Y=Y+1 

260 IF Y<1 THEN Y=1:IF Y>8 THEN Y=8 

270 IF Q(Y,X)<>-1 THEN 280: X=C:Y=D:GOTO 230 

275 REM PRINT MAP 

280 FOR A=l TO 8:FOR B=l TO 8 

290 IF Q(B,A)= THEN PRINT "* "; 

300 IF Q(B,A)= -1 THEN PRINT "0 "; 

310 NEXT B:PRINT SPC(1);A:NEXT A 

320 FOR A=l TO 8:PRINT A;SPC(1);:NEXT A:PRINT 

325 REM CHECK TO SEE IF BEING ATTACKED (5% CHANCE) 

330 A=RND:IF A >4 THEN 370 

340 PRINT "THE ENTERPRISE HAS BEEN ATTACKED." 

350 PRINT "PHASOR ENERGY USED TO REPLENISH SHIELDS. ":S=S-1 

360 PRINT S;" SHOTS REMAIN. ":PRINT 

365 REM CHECK FOR SUPERNOVA (5% CHANCE) 

370 A=RND:IF A <94 THEN 420 

375 REM LOCATE SUPERNOVA 

380 A=RND/10:IF A=X THEN 380:IF A <1 THEN 380: IF A >8 THEN 380 

390 B=RND/10:IF B=Y THEN 390:IF B <1 THEN 390:IF B >8 THEN 390 

400 Q(B,A)= -1 

410 PRINT "SUPERNOVA IN SECTOR ";A;" , ";B:PRINT 

420 INPUT "YOUR SHOT (X,Y) ",A,B:S=S-1 

425 REM CHECK IF YOU SHOT KLINGON 

430 IF A=X THEN IF B=Y THEN 540 

435 REM CHECK IF SECTOR HAS ALREADY BEEN SHOT 

440 IF Q(B,A)= -1 THEN 580:Q(B,A)= -1 

445 REM CHECK TO SEE IF YOU WIN 

450 FOR A=X-1 TO X+l-.FOR B=Y-1 TO Y+l 

460 IF A=X THEN IF B=Y THEN 480 

470 IF Q(B,A) <>-l THEN 210 

480 NEXT B:NEXT A 

490 PRINT "CONGRATULATIONS! COMMANDER!" 

500 PRINT "YOUR MISSION IS A SUCCESS! THE KLINGON HAS BEEN" 

510 PRINT "CAPTURED AND YOU HAVE ";S;" SHOTS REMAINING!" 

520 END 

530 PRINT "PHASORS OUT OF ENERGY. NO SHOTS LEFT.":GOTO 560 

540 PRINT "CONGRATULATIONS, DUMMY!" 

550 PRINT "YOU JUST FRIED THE KLINGON!" 

560 PRINT "YOUR MISSION IS A TOTAL LOSS!" 

570 END 

580 PRINT "NICE GOING, DUMMY!" 

590 PRINT "YOU JUST SHOT A PREVIOUSLY DESTROYED SECTOR!" 

600 GOTO 210 

Program listing. 



purchased more software 
from TSC than all other 
sources combined. Now, I 
have nothing but praise for 
TSC software! 

The Klingon Capture game 
was one of the first programs 
I bought from TSC, and is 
still one of my favorite 
computer games. I have used 
it many times to demonstrate 
my computer system. Like all 
TSC software, Klingon 
Capture is written in assem- 
bly language. While this has 
the advantage of fast exe- 
cution time and requires a 
minimal amount of memory 
to run, it also has a dis- 
advantage or two. I have one 
version or another of BASIC 
in my machine virtually all of 
the time. This means that I 
lose BASIC when I load the 
Klingon Capture game into 
the machine (both use low 
memory) I then have to re- 
load BASIC to do something 
else after playing the game. It 
seemed much less bother to 
write a version of the game in 
BASIC, so here it is. 

In Klingon Capture, unlike 
Startrek, you don't want to 
kill the Klingon. To win, you 
must capture him alive. You 
do this by destroying all of 
the sectors surrounding the 
Klingon, leaving him nowhere 
to move. It isn't as easy as it 
sounds. You are never really 
certain where the Klingon is, 
because he may (or may not) 
have moved since the Battle 
Computer determined his last 
known position. And does he 
ever like to move! He can 
move in any direction, but 
only one sector at a time — 
very much like the king in 
chess. He cannot move out of 
the Quadrant, and he cannot 
move into a previously de- 
stroyed sector. 

You have an (approx- 
imate) 5% chance of Super- 
novas appearing in the 
Quandrant or of being 
attacked by the Klingon. A 
Supernova destroys the sector 
in which it appears. Therefore 
it is very much like getting an 
extra shot, except the loca- 
tion of the Supernova is 
determined (at random) by 
the computer, not by you. A 
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Klingon Capture Game 



. . . bring 'em back alive ! 
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Sample run. 

$RUN 

INSTRUCTIONS ( YES= 1 ) 7 


YOU HAVE 17 SHOTS. 

KLINGON'S LAST KNOWN POSITION, SECTOR 8,8 



1 
2 

3 
4 
5 
6 

7 
8 



KLINGON'S LAST KNOWN POSITION, SECTOR 7,7 



1 
2 
3 
4 
5 
6 
7 
8 



YOUR SHOT 
6, 5 



( X, Y ) ? 



Supernova will never appear 
in the same sector as the 
Klingon. If you are attacked 
by the Klingon, phasor 
energy will be used to re- 
plenish the ship's shields. This 
means you lose a shot. If the 
phasors run out of energy, 



and you have not captured 
the Klingon, you lose the 
game. If you shoot the 
Klingon, you lose. Good 
hunting! ■ 



109 







KLINGON' S 


LAST KNOWN POSITION, SECTOR 6,8 YOUR SHOT (X,Y)? 
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ELECTRONICS 



P. 0. Box 401247. Garland, Texas 75040 (214) 271-2461 



16K E-PROM CARD 

S-l 00 ( 1 MSA 1/ ALTAI R) BUSS COMPATIBLE 




DEALER INQUIRES INVITED 
SPECIAL OFFER: Our 2708's (650 NS) are $12.95 when purchased with above kit. 



$69.95 (kit) 

IMAGINE HAVING 16K 

OF SOFTWARE ON LINE AT ALL TIME! 

KIT FEATURES: 

1. Double sided PC Board with solder mask and silk screen and 
Gold plated contact fingers. 

2. Selectable wait states. f 

3. All address lines and data lines buffered! 

4. All sockets included. 

5. On card regulators. 

KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708's) 




2708 



1KX8 2708 

EPROMS 

Prime new units from a major U.S. mfg. 
650 N. S. access time. Equivalent to four 
1702A's in one package! 

GOING INTO ^ _ 

BUSINESS $15.7 5 each 

SALE! 



OPCOA LED READOUT 

SLA-1 Common Anode. .33 In. 

character size. The original 

high efficiency LED display. 

$.75 each 

4 FOR $2.50 



DISC CAPACITORS 

.1 MFD 16 V.P.C. 
Leads. Most Pop- 
ular Value! P.C. 
Leads. By Sprague. 
20 FOR $1 



8K LOW POWER RAM KIT 

(S-100 BUSS COMPATIBLE) 



$149.00 

(Kit of All 

Parts and 

Sockets) 



The last word in RAM Kits. Uses 21L02-1 
RAM's. All address and data lines fully 
buffered. PC Board is solder masked and silk 
screened and has gold plated contacts. Four 
regulators with heatsinks included. 



741C OP AMPS 

MINI DIP. Prime New 

Units. Has computer 

MFG's house number. 

12 FOR $2 

100 FOR $15 



TANTALUM 
CAPACITOR 

1 MFD. 35 V. Kemet. 

Axial Lead. Best Value. 

10 FOR $1 



CALCULATOR DISPLAYS 

Brand New Units 

By BOWMAR. 
Common Cathode. 

.11 INCH CHARACTER. 
9 DIGIT - $.99 6 DIGIT - $.69 



CAR CLOCK MODULE — $19.95 

MA 1003. By National. Same as sold by others at 
$24.95. Self contained, NOT a Kit. Same as used by 
Detroit in new cars. With Data. 

Mating Edge Connector: $1.50 



ROTARY SWITCH 

Instrument 

grade. 6 Pole. 

3 Postion. 

Centralab. 

$.99 each 



POWER 
RESISTORS 

.5 OHM 

50 WATT. 

Adjustable 5% 

2 FOR $1 



3 OHM 
15 WATT. 5% 

3 FOR $1 

.25 OHM 
3 WATT. 1%IRC 

4 FOR $1 



16 PIN IC 
SOCKETS 

Low profile. 

Solder Tail. 
5 FOR $1 



2N3616 Motorola TO - 3 Power 
PNP Germanium. 85 W. 75 V. 

7 AMP. 
2 FOR $1 



1 AMP RECTIFIERS 

House Numbered. Factory marked 
units. All meet 200 PIV minimum. 
Many up to 1,000 PIV! 

30 FOR $1 Full Leads 



MPS-6566 - TO - 92 

plastic. NPN. 

VCEO-45 HFE 100 TO 400 

10 FOR $1 



2N3566 - TO - 5 plastic. NPN 
VCEO-40 HFE 150 TO 600 

10 FOR $1 



TRW POWER DARLINGTON 

15 AMP 500V NPN. $2 Each 



HIGHSPEED SCR 

TO-66 5 AMP 250 PIV. By Hutson. 
$.69 Each 



TERMS: ORDERS UNDER $15 ADD $.75. NO C.O.D. WE ACCEPT VISA AND MASTER CHARGE 
CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5% SALES TAX. 
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ELECTRONICS P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 



Edward Campbell 
Berkeley CA 94705 



Homebrew computing is, 
or soon will be, the 
great modern American 
cottage industry. It has all the 
characteristics: 1. widely 
available raw materials — 
kluge cards and chips and 
wire and solder, etc.; 2. 
modest capital investment; 3. 
labor-intensive; 4. any native 
may enter (perhaps after 
suitable rites of indoctri- 
nation and initiation). 

It is expected that the 
industry will be characterized 
by a large number of small 
producers. The nature of the 
enterprise and the philosophy 
of the entrepreneurs resist 
transition to large-scale 
operations. At the same time, 
most computer hobbyists are 
willing to share — perhaps 
must share (witness the 
growth of clubs) their 
equipment and expertise. 

The "Problem" 

It is my observation that 
most computer hobbyists 
with entrepreneurial 
ambitions cannot work 
effectively on their own, and 
in fact they do not. This may 
reflect natural divisions in the 
industry. There are hardware 
types and software types, 
business types and creative 
types. 

Consequently, I conclude 
that collaboration on a small 
scale is going to be a feature 
of the industry for some time 
to come. I am writing this to 
pass on some of my 
experiences with small-scale 
collaboration in the industry. 

The following conver- 
sation is not entirely fanciful, 
and I think that many will be 
reminded of similar scenarios 
involving themselves or others 
they have heard about. 

"Jack, I want to talk with 
you. I have heard that you 
just made a deal with I DM. Is 
that . . ." 

"Oh, yes, Ed. They are 
going to put my disk 
controller into production 
and market it under their 
Homespun label. And I have 
also agreed to write some 




supporting software for them. 
They gave me an advance on 
royalties." 

"Congratulations, Jack. 
However, all that is part of 
what we have been doing 
together. You ought to have 
talked to me about it first." 

"Oh, no, Ed. You and I 
talked about developing a 
cassette system. What I have 
been negotiating with I DM 
about is quite separate from 
our work. It is nothing to do 
with you . . ." 

"But Jack, you have been 
using all my equipment to 
develop that board, and we 
have talked about the overall 
system quite often. We talked 
most about the cassette 
system only because we had 
agreed to give it priority. 
There was never any 
intention to make that our 
only project. 

"Ed, you're wrong. I 
bought all the parts for the 
prototype board myself, and 
it was basically my idea." 

"When we started to work 
together, Jack, our aim was 
just to develop products that 
would use the Pace chip. In 
my view, everything that 
either of us has worked on 



since then belongs to both of 
us — even though I've put up 
most of the capital. You can't 
just decide that you'll have 
this piece and I'll have that 
piece." 

"I don't agree at all, Ed. 
You just want to grab a piece 
of the action after I've done 
all the work. I might just as 
easily have done everything 
on my own." 

Solution: Get it in Writing 

The main point is that a 
misunderstanding or dispute 
like that just depicted is 
unnecessary. 

Any time you work with 
other people, you should ask 
yourself, "Is this work being 
done for profit, or in 
contemplation of profit?" If 
the answer is yes, or perhaps 
even maybe, you should 
formalize the working and 
business relationship. It is not 
so much that the formalities 
will protect you; rather, they 
will force you and your 
collaborators to think about 
future contingencies and 
make the terms of collabo- 
ration explicit and mutually 
understood. Another reason 
for formalizing an apparently 



business-like relationship is 
that you probably have a 
legal entanglement anyway, 
so you may as well plan it 
and control it properly. 

Suppose you want to 
formalize the relationship and 
other people do not. My 
advice to you would be to 
terminate the existing work 
relationship. There are no 
good reasons not to have a 
formal relationship, so a 
refusal or reluctance to settle 
on one should be taken as a 
sign that a more serious 
disagreement will eventually 
surface. Trying to formalize a 
vague situation usually 
clarifies it. Clarifying who is 
supposed to do what, when 
and how is a valuable 
accomplishment for the 
people involved. 

So, let us assume that you 
have agreed to put something 
in writing that will indicate a 
business relationship between 
you and some other people. 
The first decision is what 
kind of formal relationship to 
have, and that is essentially 
the choice between a general 
partnership and a corpor- 
ation. How you choose will 
depend on your particular 
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situation, but I observe that 
most hobbyists collaborate 
on a casual basis and would 
not wish to organize a 
corporation until money was 
actually flowing. This 
suggests one possible solution 
to the problem of choice. 
Have a partnership until such 
time as a corporation 
becomes more desirable — 
until, for example, products 
are being sold. This 
contingency should be spelled 
out in the partnership 
agreement. 

Rather than giving a list 
and discussion of the relative 
advantages of corporate and 
partnership forms of business, 
such as you might find in a 
business textbook, I will 
concentrate on taking an 
existing business relation and 
formalizing it as partnership. 
Then I will discuss some 
aspects of the corporate form 
of business organization. 
Since I live in California, as 
do a large number of Kilo- 
baud readers, I am going to 
describe the California 
procedures. Other states will 
have similar procedures and 
regulations, but their actual 
burden varies significantly. 

The Partnership 

First, a general comment. 
At several points in this 
discussion I will suggest that 
you consult an attorney. A 
strong reason for not doing so 
is the expense but that is not 



pitfalls to avoid 



a sufficient reason. The fact is 
we live in a very complex 
society and personal 
computers are some of its 
most complex products. 
Rules of commerce are 
imposed whether we like 
them or not, and attorneys 
are the experts in this area. 
Because computer hobbyists 
may be the ultimate do-it- 
yourselfers, they probably 
need to be warned more than 
others that law is not a do-it- 
yourself proposition. 

You may have a partner- 
ship already. A written 
agreement is not necessary to 
form a partnership. In some 
cases a partnership has been 
found to exist even when the 
partners had never discussed 
forming a partnership and 
later wished to deny that 
there had been a partnership. 
The basic test is whether the 
people intended to co-own a 
business for profit. The 
important consequences of 
being in a partnership are that 
the partners incur respon- 
sibility for each other's 
actions in connection with 
the partnership business and 
that each partner assumes a 
position of trust with respect 
to the interest of the other 
partners. Partnerships should 
clearly not be entered into 
lightly. Yet a casual cooper- 
ation engaged in with the 
intention of sharing ultimate 
profits will ordinarily be 
sufficient to create a partner- 



ship. 

Since you may have all the 
obligations and consequences 
of being a partnership 
anyway, it is better to plan 
the business relationship as 
soon as possible after you 
have entered into it, if not 
before. It is better to have the 
provisions you want rather 
than those that will be 
inferred from the circum- 
stances or those imposed by 
general legal considerations. 

To formalize a partner- 
ship, it is advisable to draw 
up and sign a partnership 
agreement, to choose a name, 
and to register the fact that 
you are doing business under 
that name. 

The Partnership Agreement 

The agreement should 
cover the important matters, 
and the prospect of signing 
the agreement will force the 
partners to decide what in 
fact are the important 
matters. Many misunder- 
standings will come out and, 
with luck, be settled. An 
agreement generally covers 
the purpose of the business, 
the capital to be contributed 
by each partner, the division 
of profits and losses, the form 
of accounting and the records 
and reports that are to be 
made, rules for the exercise 
of control and decision- 
making, and procedures for 
dissolution and transfer of a 
partnership interest. 



You should think about 
the inevitability of change in 
the partnership. One of the 
major drawbacks of a partner- 
ship is that it is unstable. 
Unless provision is made for 
change in the membership of 
the partnership, the death of 
a partner, or withdrawal of a 
partner will automatically 
trigger the dissolution of the 
partnership, including a 
division of assets. A fair 
division of the results of a 
joint project is very elusive 
indeed. You can avoid this 
potenitally destructive and 
contentious outcome by 
suitable provisions in the 
partnership agreement. The 
partnership should provide a 
method to appraise any 
partner's share and to enable 
the partnership or one of the 
remaining partners to buy out 
a withdrawing partner 
without the necessity of 
dissolution proceedings. Such 
agreements quickly become 
very technical. You should 
have the assistance of an 
attorney who is experienced 
in devising such provisions. If 
you can't afford an attorney 
something in writing is better 
than nothing. 

It is prudent to acknow- 
ledge that disputes are 
probably inevitable, too. You 
should try to prevent disputes 
leading to lawsuits. It will 
help to head off trouble if 
you have at least three 
partners with control 
distributed so that a minority 
cannot control the decision- 
making. In the limit, with 
three partners, any two 
should be able to outvote the 
third. Thus, de facto control 
is effectively allied with social 
persuasion, tending to 
maintain a very stable system. 
Even so, disputes will still 
arise, and lawsuits may be 
contemplated. An alternative 
is binding arbitration, and the 
agreement can provide for 
binding arbitration for all 
disputes that cannot 
otherwise be settled. Arbitra- 
tion can be a quite simple, 
fast and informal proceeding 
if care is taken to prescribe 
the form of arbitration in the 
agreement. One formula that 
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seems to work well is for each 
side to choose a represent- 
ative, who then choose a 
third. They resolve the 
dispute, after investigation, 
by majority vote. 

In small organizations 
personal property of 
members is usually donated. 
There is often vagueness or 
disagreement as to whether a 
transfer was a donation or a 
loan. The ownership of such 
personal property should be 
made explicit. With initial 
capital assets this can be done 
in the partnership agreement. 
Later donations should be 
entered immediately on the 
list of assets of the partner- 
ship, unless the asset is being 
temporarily loaned, in which 
case the terms should be 
noted in writing. You do not 
want Joe to quit and 
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repossess ''his' micro- 
processor or "his" scope 
unless everyone has agreed to 
this in advance. 

Everyone should be 
warned that written docu- 
ments do not prevent 
disputes, or necessarily help 
in settling them. People can 
and do break written as well 
as verbal agreements, and a 
verbal agreement is not 



name of another organi- 
zation, especially one in a 
similar business. 

You must register your 
name with the County 
Recorder. The Recorder does 
not check to see whether the 
name you have chosen is 
already being used by some 
other concern. After 
becoming known by a partic- 
ular name, you may have to 
give it up when the sound- 
alike company finds out 
about you. 

Obtain a Fictitious 
Business Name Statement 
from the County Recorder, 
fill it out and register it — 
that is, give it back to the 
Recorder, who will keep it as 
an official record. The form is 
a simple one-page statement. 
It recites the basic facts that 
so-and-so are doing business 
as a partnership (in this case) 
under the name of such-and- 
such. Filing costs you $10. 

The fact that you are 
doing business under that 
name is supposed to be 
published in a newspaper of 
general circulation in your 
county. Several local papers 
check the county records and 
will probably contact you 
and offer to perform the 



Since you may have all the obligations 

and consequences of being a partnership 

anyway, it is better to plan the business 

relationship as soon as possible . . . 



necessarily less binding than a 
written agreement. The value 
of a written agreement is that 
its composition has forced 
the parties to think about all 
these matters, and indeed to 
have completed a successful 
negotiation. 

Choosing a Name 

Although you may choose 
any name for the partnership, 
it is advisable not to pick a 
name that is similar to the 



service of publication. 

Bank Account 

You have a partnership 
agreement and a fictitious 
name duly registered with the 
county recorder. So now you 
are in business. You should 
open a bank account. Even if 
your account has very low 
volume, it establishes records 
for tax and general business 
purposes. It is important also 
that you create a good credit 



rating for your business. 

When you open a bank 
account under a name that is 
not your own, the bank will 
want proper authority. If the 
business is not incorporated, 
the bank will have to be 
satisfied that a fictitious 
business name statement has 
been filed and published as 
required by law. 

The Corporate View 

Establishing a partnership 
is rather like getting married. 
The act establishes certain 
rules of ownership, sharing 
and mutual responsibility. 
The union, however, is more 
in the Moslem than the 
Christian mold, unless the 
partnership agreement is 
carefully devised so that the 
partnership can be dissolved 
only be mutual agreement. 

On the other hand, estab- 
lishing a corporation is more 
like giving birth. You create a 
new individual who has a life 
of her own. Her owners and 
controllers may change, but 
she will usually survive so 
long as any of the owners 
(shareholders) wish. A 
corporate form is more 
suitable for mature busi- 
nesses. Its permanence is 
more appealing to certain 
entrepreneurs. 

Many advisors will tell you 
that limited liability is a 
major advantage of the cor- 
porate form. In other words, 
your risk is limited to what 
your share of the company is 
worth. Your personal worth 
beyond that is not imperiled 
if your associates in the com- 
pany incur a large liability. 
However, many people are in 
business without being incor- 
porated and for a small enter- 
prise the advantage of limited 
liability is largely illusory. 
Most corporate law denies the 
advantage of limited liability 
to an incorporator with insuf- 
ficient assets; you cannot 
hide behind the corporate 
form. 

State law largely governs 
corporate organization, and 
regulations vary from state to 
state. So, if you decide to 
incorporate, you have a 
choice of many different 




states, or even foreign coun- 
tries. Most hobbyists will 
want to incorporate, if at all, 
in their home state, and will 
have to follow the local regu- 
lations. Some may wish to 
incorporate in a state that is 
more hospitable to corporate 
interests. Delaware has such a 
reputation, and there is a 
popular book which gives the 
procedure and forms for 
incorporating in Delaware. 
Before the reader 
incorporates in another state, 
however, he should be aware 
of his home state's laws re- 
garding the regulation and 
taxing of foreign (i.e., out-of- 
state) corporations. If you 
reside and do business in 
California, there is no longer 
any apparent advantage to 
having a foreign corporation. 

Regardless of state, cor- 
porations are highly regu- 
lated. Statutes direct that 
decisions be made at meetings 
held at particular times, with 
required notice and numbers 
present, and under pro- 
ceedings according to certain 
rules. Record-keeping and 
reporting requirements are 
specific and complex. The 
statutes are designed for run- 
ning companies like 
Motorola, not Dick and 
Jane's Pong Palace. For- 
tunately, many states have 
special, less formal require- 
ments for small corporations, 
or so-called "close corpora- 
tions". California did not 
formerly have close corpora- 
tions by statute, but it does 
now. The law provides special 
treatment for incorporation 
by a small number of owners 
(10 at most) who will govern 
the business through general 
agreements (written). The red 
tape that wraps a corporation 
has been minimized by the 
new law for small corpora- 
tions, making such a form of 
organization seem much more 
suitable for the type of 
business we have been talking 
about. 

Assuming that you have 
decided to incorporate, what 
do you do next? The pro- 
cedures are similar for differ- 
ent states. I will describe the 
California regulations. 
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The Incorporation Process 

The new California Cor- 
porations law which went 
into effect on 1 January 1977 
substantially simplified the 
procedure for incorporation. 
Minimal articles of incorpora- 
tion can be written on one 
page. Everything else, such as 
election of directors and 
appointment of officers, may 
be done through the by-laws. 

The Secretary of State 
administers incorporation. 
You can obtain information 
and sample articles of incor- 
poration from the Secretary 
of State, 111 Capitol Mall, 
Sacramento CA 94814, 
(916-445-1768). You can 
find out over the phone 
(916-322-2387) whether a 
particular corporate name is 
available (not yet in use). The 
Los Angeles office of the 
Secretary of State can pro- 
vide some of these services. 

A corporation pays a 
minimum of $200 a year 
franchise fee. The first year's 
fee is payable at the time of 
incorporation. In addition, 
there is a $65 filing fee. 
Therefore, it is possible, 
though perhaps not wise, to 
incorporate without benefit 
of professional assistance, for 
$265. An attorney or 
business advisor will incor- 
porate your business in a 
fairly standard package for 
$200 to $500 in addition to 
the state fees. 

Your corporation exists 
from the time the articles are 
filed. However, the corpora- 
tion must still issue shares. It 
is the Commissioner of 
Corporations, not the Secre- 
tary of State, who ad- 
ministers the law relating to 
issuance of shares. You must 
make sure that the offering 
and sale of shares is exempt 
from the burdensome qualify- 
ing and reporting require- 
ments of federal and state 
securities laws. It is virtually 
impossible to do this without 
the services of an attorney, so 
you may as well engage one 
early in the process of incor- 
porating. 

Patent Your Product? 

A prosperous company 



creating high technology pro- 
ducts should retain or fre- 
quently consult a patent 
attorney. A good patent 
attorney will be able to 
explain to an individual what 
is and is not patentable. 

For example, the possible 
ways of connecting logic 
gates is finite, and anyone can 
connect them. If, however, a 
few logic gates are connected 
to perform some useful job, 
the combination is not neces- 
sarily unpatentable. 

Regardless of your precon- 
ceived ideas about patent- 
ability, and of what the laws 
and regulations say, the best 
way to get a good impression 
of patentability is through a 
search of actual patents 
related to the product you 
have in mind. Patents are 
carefully cataloged and cross- 
referenced by the Patent and 
Trademark Office, and may 
be searched at any of the 22 
libraries around the country. 

The two in California are 
in the Los Angeles and 
Sunnyvale Public Libraries. 
And the main library is in 
Arlington, Virginia; patent 
searches may be conducted 
there too. 

If you cannot get to the 
library (or even if you can), 
you can obtain an initial 
patent search for about $200. 
Patent attorneys do this, but 
the person you employ does 
not have to be a patent 
attorney. 

The Patent and Trademark 
Office itself is a source of 
valuable information on pro- 
cedure. For information write 
to the Patent and Trademark 
Office, Washington, D.C. 
20231 . 

A word of caution, 
though. You may spend more 
time and money on a patent 
than it is worth. Being first, 
and being in possession of 
essential difficult-to-obtain 
information is an attractive 
and business-normal alterna- 
tive to patenting. A patent 
confers the right to damages 
if you prevail in a suit after 
someone steals your product; 
it does not guarantee that 
pirates will overlook your 
product. In cases where no 



large amounts of money are 
at stake, litigation is imprac- 
tical — see the final note of 
cautions, below. 

Where to Get Help 

There is a wealth of infor- 
mation available if you know 
where to find it: 1. Some 
libraries are very helpful. 
Sample forms of partnership 
agreements can be consulted 
in a law library or a good 



applying an ounce of preven- 
tion. Indeed, one of my pur- 
poses here has been to reduce 
the probability of litigation 
and to dispel the false notion 
that litigation is suitable for 
settling disputes. Some 
people who have had little 
contact with courts think 
that litigation is a practical 
alternative. The main reason 
for the impractical ity of 
litigation for most disputes is 



Establishing a partnership is rather 

like getting married. The act establishes 

certain rules of ownership, sharing 

and mutual responsibility. 



general library. 2. The Secre- 
tary of State's office is 
usually very helpful to callers. 
All procedural information is 
willingly given. 3. Valuable 
advice on running a small 
business is available, free, 
from the Small Business 
Administration. The SBA has 
offices in all large towns. One 
arm of the SBA is the Service 
Corps of Retired Executives. 
Since these people come from 
an active business back- 
ground, they are very knowl- 
edgeable. 

Of course, you don't have 
to do everything on your 
own. Apart from attorneys, 
there are small business con- 
sulting firms that will, for a 
fee, hold your hand and set 
up your partnership or cor- 
poration and arrange for 
proper accounting and re- 
porting for a given period. 
For a small business, the cost 
of a one year contract is 
$500-800. Look under 
"Business Consultants". 

Final Note of Caution 

Perhaps you are deterred 
by the prospect of getting 
involved with all these tech- 
nicalities. Remember that 
having a court unravel your 
tangled affairs is going to be 
much more onerous than 



its cost. In a dispute of the 
type depicted at the begin- 
ning of this article, the 
estimated cost of a suit, 
before trial was $10,000. I 
feel safe in saying that most 
hobbyists cannot come up 
with that kind of bread for 
that kind of gamble. 

Another problem with 
litigation is the difficulty and 
uncertainty in valuing intel- 
lectual rnd potential com- 
mercial products. Even when 
there is a working prototype, 
a litigant is more or less 
obliged to value it in accor- 
dance with his interest. At 
one extreme he says it is 
worth only the cost of com- 
ponents and construction 
time. At the other extreme, 
he says it is worth the present 
value of projected future 
profits. But what the jury will 
decide is not foreseeable. 

The hicjh cost and unpre- 
dictability of outcome make 
litigation unattractive, if not 
positively repellent. All the 
litigants in the majority of 
modest cases are bound to 
lose. Don't be discouraged. 
I'm not. Does anyone want to 
join me in marketing a do-it- 
yourself partnership kit with 
a microprocessor as a loss- 
leader? ■ 
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Now, in . . . 

L0N6 BEACH 

CALIFORNIA'S LARGEST BYTE SHOP! 

WE HAVE BOOKS: 

101 Basic Games 
Introduction to Microcomputers 
Computer Circuits and How They Work 
. . . and 100 more to choose from 

WE HAVE MAGAZINES: 

Creative Computing 
Byte 

Interface Age 
Personal Computing 
. . . and many others 

WE HAVE HARDWARE: (Kits and Assembled) 

Computers, Memory Boards, Serial IO Boards, 
Parallel IO Boards, TV Typewriters, Monitors, Tele- 
types, Printers, Disk Drives, Etc, Etc. 

WE HAVE SOFTWARE: 

Basic, Tic-Tac-Toe, Dazziedoodle, Track, Chase, 
Monitors, and many others 

BYTE SHOP 
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the affordable computer store 

5453 E. STEARNS STREET (AT BELLFLOWER) 
LONG BEACH, CA 90815 (213) 5977771 



I 

Computer Mart Ltd. 

in 
Toronto Canada 



YOUR NUMBER ONE SOURCE 
for microcomputers and periph- 
erals. Expert software and hardware 
guidance. 

• PROCESSOR TECHNOLOGY 

• THE DIGITAL GROUP 

• IMSAI 

• POLYMORPHIC SYSTEMS 

• CROMEMCO 

• I COM 

• PERIPHERAL VISION 

• NORTH STAR 

• LEAR SIEGLER 

• TSC SOFTWARE 

AND MORE 



Computer Mart Ltd. 

1543 Bayview Avenue, Toronto, Ontario 

M4G 3B5 

(416)484-9708 
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SAVE ! SAVE ! SAVE ! 



Hobby 

Computer 

Boards 



1 MODEM (Part 109) 

□ Type 103 □ Full du- 
plex □ 300 baud □ 
No coils; requires only 
low-cost parts □ TTL 
output and input 

2 RS-232/TTL 
INTERFACE (Part 232) 

□ TTL to RS-232C and 
RS-232C to TTL on 
one board 

3 TAPE INTERFACE 

(Part 111) □ Record 
and play Kansas City 
standard tapes 

4 TELEVISION 
TYPEWRITER (Part 106) 

□ 32 or 64 characters 
per line □ Parallel input 

□ 1k on-board memory 

□ Output for computer- 
controlled cursor 

5 UART AND BAUD- 
RATE GENERATOR 

(Part 101) □ Serial/ 
parallel and parallel/ 
serial converter □ Baud 
rates 110,150,300,600, 
1200, and 2400 □ Low 
power drain, + 5V, —12V 

□ TTL compatible 



BOARD 
ONLY 

$ 7.60 



BOARD 
WITH 
SOCKETS 
AND 
PARTS 
(NOT 
ASSEM- 
BLED) 

$22.50 



4.50 6.00 



7.60 19.95 



39.00 145.00 







■ ■ ■! *■ 





12.00 31.00 



4k/8k STATIC RAM 
(Part 300) □ S-100bus 

6 RF MODULATOR 

(Part 107) □ Has own 
power supply built in 

Boards for Apple I 

MOTHER BOARD 
(Part 102) □ 10 slots 

8k MEMORY (Part 103) 

SERIAL I/O (Part 104) 



22.50 160.00 
4.50 13.50 



Electronic Systems' 
Model 100 Terminal 




The 32-character per line terminal 
designed for the computer hobbyist — 
inexpensive, but with everything you need. 
Record and play back programs. Use 
any television set and cassette recorder 
(not included). 



32-character per line terminal 






with video output 




$475 


with built-in modem 


add 


80 


with tape interface 


add 


50 


with RS-232C output 


add 


20 


with RF output 


add 


25 


64 characters per line 


add 


80 



15.00 

15.00 
15.00 



To order: When ordering, mention part or 
model number and description. For parts 
kits, add "A" to the model number; for 
example, Part 101A. Shipping paid for 
orders accompanied by check, money 
order, or Master Charge, BankAmericard, 
or Visa number and signature. Shipping 
charges added to COD orders. 

ELECTRONIC SYSTEMS 

P.O. Box 212, Burlingame, CA 94010 
(415) 573-7788 E21 
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"We may have the surplus 

electronics 

you need!" 



Terminal/Keyboard 
With Schematics 
$250.00 




• CRT Terminals 
•Assemblies 

Tape Drives $800.00 



•Peripherals 
• Components 

Keyboards $40.00 to $60.00 
(ASCII Encoded) 



Equipment Cabinets $45.00 to $60.00 
(19" With Fan) 



S4k\ 



Send for a free catalog or call 
BUI Blaney , toll free 800 258-1036 

in NH 603 885 3705 

Come to our showroom 



WORLDWIDE ELECTRUnCS, IflC. 

10 Flagstone Drive, Hudson, New Hampshire 03051 W16 



Why Wait? 




The Tarbell Cassette Interface 

Plugs directly into your IMSAI or ALTAIR* 

Fastest transfer rate: 187 (standard) to 540 
bytes/second 

Extremely Reliable — Phase encoded (self- 
clocking) 

4 Extra Status Lines, 4 Extra Control Lines 

37-page manual included 

Device Code Selectable by DIP-switch 

Capable of Generating Kansas City tapes 
also 

No modification required on audio cassette 
recorder 

Complete kit $120, Assembled $175, Manual 
$4 

TARBELL ELECTRONICS 

20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746 

(213) 538-4251 



California residents please add 6% sales tax 
ALTAIR is a trademark/tradename of MITS, INC 
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LOWEST COST MEMORY YET! 
8K Static RAM Kits: 

250ns $145 isks-zi 
450 ns $125 isks-bi 

We are pleased to be able to offer these top quality kits at 
what we believe to be the lowest prices (by far) for 
memory units of any type. There are no surplus compo- 
nents, offbeat bus configurations nor price gimmicks. 
We've simply cut out middlemen, discounts and excessive 
profits . . . they cost a lot more than you may have 
thought! 

CHECK THESE FEATURES - THEN COMPARE PRICES 

• S-100 Bus Compatibility 

• Factory Fresh 2102s 

• Low Power Schottky I.C.'s 

• Fully Socketed 

• Solder Masked Both Sides 

• Silk Screened Legend 

• Buffered Address A Data Lines 

• DIP-Switch Bank Select 

• Battery Back-up Provision 

• Memory Protect/ Unprotect 
e Selectable Wait States 



NOW 



WHY PAY TWICE AS MUCH - OR MORE??? 



Send check or M.O. to: 



Phone (213) 822-4499 



bo/eg. inc. 



P.O. BOX 9941 

MARINA DEL RE Y, CA 90291 

delivery within fourteen days«calif res add 6'fc delivery in USA mcl 
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SAVE 5% To 15% On The 
World's Finest 
Hardware & Software. 
Call (315) 637-6208 NOW. 



List Price 

IMSAI 808 Kit with 22 slots $751 

IMSAI 4K 500ns RAM Kit $139 
North Star Micro-Disco 

System Kit $699 

Gromemco Bytesaver Kit $195 

Vector Graphic 8K 500ns RAM 

(Assembled) $265 

Edge Connectors & Guides for IMSAI 

(In lots of 10-each) $ 7 

Our own Extender Board 

w/connector $ 30 



Our Price 

$645 
$117 

$599 
$185 

$225 

$ 4 
$ 15 



Shipping charges: $10 per CPU or larger units; $1.50 per kit. 
$2.00 minimum per order. 

Provided stock is available, we will ship immediately for pay- 
ment by cashier's check, money order or charge cards Allow 
3 weeks for personal checks to clear 

NY State residents add appropriate sales tax Prices may 
change without notice. 




PO Box 71 • Fayetteville, New York 13066 C33 



ANNOUNCING 

THE 

CDCTIPUTER SVSTEfTlS STORE 

TYSON'S CORNER, VIRGINIA 
(WASHINGTON. DC. AREA) 

Specializing in Systems" 

FEATURING: 



u 



Processor Technology 

Poly Morphic 

Diablo 

E& L 

Vector Graphics 

Apple 

CROMEMCO 



Lear Siegler 
DEC 
SWTPC 
Seals 
Digital Group 



TDL 

Books — Magazines 

COMPUTERS FOR HOME, SCHOOL, & SMALL BUSINESS: 
Our staff will help you select from the best of each manufac- 
turer to complete the system best suited to your needs. 

SPECIAL LEAR-SIEGLER ADM 3A KIT 



cnmpuTER svsiEms store 




1984 CHAIN BRIDGE ROAD, McLEAN, VA. 22101 
Telephone (703) 821 -8333 

MASTER CHARGE - BANK AMERICARD 
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THE PARTS TERMINAL 

P.O. Box 2143 Orcutt, Ca. 93454 (805) 922-0714 

ALL PARTS ARE BRAND NEW, PRIME, 1st QUALITY. NO COSMETIC REJECTS OR SECONDS SOLD 



Computer Transformers 

MULTI-TAPED PRIMARY 106-117 V 
208-230 V SECONDARY, 36V AC CT 
AT 3A., 18VCT AT 7A . , PERFECT 
FOR MICROPROCESSORS. 
$ 24.50 ea 



MICRO MINATURE PC MOUNT TRANS- 
FORMER 117 VAC PRIMARY, 2 OUTPUTS 
30VCT AT 300MA, 18VCT AT 300MA. 
SIZE: 1 3/8L, 1 1/8W, 1H. PERFECT 
FOR MICRO MINATURE APPLICATIONS! 
$ 5.63 ea ANY QUANTITY 



4K Memory Chip 

MOTOROLA MCM660P 4Kxl 
DYNAMIC MEMORY CHIP 16 PIN 
PLASTIC - 1st QUALITY 100% 
TESTED AND BURNED IN. PIN 
FOR PIN C0MPATABLE TO THE 
POPULAR 4096 
$ 3.95 ea ANY QUANTITY 

TR 1602B UART 

WESTERN DIGITAL UART CHIP 
UNIVERSAL ASYNCHRONOUS 
TRANS/REC BAUD RATES UP 
TO 20K BAUD-NEW-PRIME 
$ 4.00 ea ANY QUANTITY 



Z-80 



No C.O.D.'s- Master Charge, Bof A or Visa Accepted 
Personal Checks Require 2-3 Weeks to Clear. 



ZIL0G Z-80 CPU CHIP, PRIME 
1st QUALITY - NO FALLOUTS 
OR COSMETIC REJECTS! 
$ 23.50 ea ANY QUANTITY 

Video Monitor 

PANASONIC TR-920 M 
AC-DC OPERATION WITH 
ATTRACTIVE CASE. PERFECT 
FOR CRT OR CCTV APPLICATIONS 
$ 122.50 ea 

1K EPROM 

2708 1Kx3 E PROM - PRIME 
1st QUALITY- THESE ARE TOP 
OF THE LINE, NO FALLOUTS 
OR COSMETIC REJECTS SOLD! 
$ 22.00 ea ANY QUANTITY 






All Orders Shipped Same Day as Received 
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SCELBI does it again! Here, for the first time, 
are all the tools you need to get the most 
out of your '8080'. About the only thing 
missing is the '8080' itself. Just look at what's 
in this total package . . . 

'8080' Octal Code Card and /or '8080' 
Hexadecimal Code Card, instant slide rule 
aids for programming or debugging '8080' 
software. Contains all standard mnemonics, 
with corresponding codes for either octal or 
hexadecimal modes. Easy-reading instructions 
are color coded to indicate which flags are 
affected during instruction execution. Front of 
card features quick, logical reference formats, 
while back displays ASCII code chart for 
all 128 characters, plus '8080' status words 
and register pair codes. 

The '8080' Programmer's Pocket Guide is a 

compact 3 x 4 1 /2" ever-ready, instant reference 
for either Code Card, that explains the 
instruction set in detail, giving both octal and 
hexadecimal codes. 



SPECIAL MONEY SAVING INTRODUCTORY OFFER! 

Each of these "must" programming tools sells 
individually for only $2.95. If you order today, you can 
own any two for only $5.50 ... or all three for only 
$7.95! You need these low cost, highly productive tools. 
So, order today, and save, Save, SAVE! Clip this 
handy mail order coupon and mail it today! 



"LAG 

-AG 
) VAL 
4T FL 



Scelbi Computer Consulting. Inc. 

P.O. Box 133PPSTN - DEPT. K S1 

Milford.CT 06460 

Please rush items checked below (Write quantities of each in Q_J ) 
C j Octal Code Card(s) C J Hexademical Code Card(s) 

The '8080' Programmer's Pocket Guide(s) 

□ I enclose $2.95 for Item indicated above. 

□ I enclose $5.50 for 2 items indicated above. 

□ I enclose $7.95 for 3 items indicated above. 
LIMIT: 3 items per customer for this money-saving Introductory 

Offer. 



O 



Name. 



Address, 
City 



.State 



Zip. 



IT 
R 
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Distributor For Computing Supplies 




The c^s^Ernni/Mr library case 
provides an ideal means of 
handling, storing and shipping 
diskettes, made of High 
Impact Plastic for long use. 

Individual [ft^S-fEWEE/aST Library Case. Available in 

blue or beige. 

Catalog #KS-10 Price: $ 4.90 

SPECIAL OFFER on Scotch Brand tm diskettes in the 
D&^-CETTTrLE/aS) '" case. These have an oxide formula 
especially developed to withstand heavy use. 

Single Sided: 

10 IBM compatible diskettes in nmn/a® " storage 

unit. 

Catalog #740K Price: $60.00 

10 Shugart-type diskettes in fM) storage 

unit. 

Catalog #740-K-32 Price: $60.00 

Double Sided: 

10 IBM compatible diskettes in . J-tTTlTIE/M)' storage 

unit. 

Catalog #740/2K Price: $80.00 

10 Shugart-type diskettes in . storage unit. 

Catalog #740/2K-32 Price: $80.00 

Diskette Labels. 30 labels per pack in assorted colors. 
Catalog #640 Price: $ .80 

Quantity discounts provided on request. Minimum order 
$10. Shipped via UPS prepaid. Order now, or write for 
more information. 



□ Send the following items 

Name 

Street 



□ Send information only to: 



City 


StatP 7i P 


Quantity 


Catalog # 


Unit Price 


Total 


























Send check or Mastercharge: 


TOTAL 




Bank# 


6% Tax* 




M/C # 


Amt. Enclosed 





Signature 

OC 



•Calif Res. add 6% sales tax 



18350 BLACKHAWK ST .. NORTHRIDGE. CA 91326 
PHONE (213) 360 0612 

Dealer Inquiries Invited A35 




EASILY ASSEMBLED HI-DENSITY 


RAILS 


IN 5 MINUTES VINYL CLAD 


AVAILABLE 


WITHOUT TOOLS BOARD 


FOR RACK 




MOUNTING 


KEYBOARD 48" X 24" X 28" I ADJUSTABLE 




SHELF SHELVES 






The perfect home for a business or 
personal computer 

Microdesk $96.50 FOB Wichita 

COMPUTER SYSTEMS DESIGN 

1611 E. Central Wichita, Kansas 67214 

Microcomputer systems for business and personal use 
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THE PROM SETTER 

WRITE and READ 
EPROM 

1702A and 2708 
Plugs Directly into your ALTAIR/IMSAI Computer 

Includes Main Module Board and External EPROM 
Socket Unit 

The EPROM Socket Unit is connected to the Com- 
puter through a 25 Pin Connector 

Programming is accomplished by the Computer 

Just Read in the Program to be Written on the 
EPROM into your Processor and let the Computer 
do the rest. 

Use Socket Unit to Read EPROM's Contents into 
your Computer 

Software included 

No External Power Supplies, Your Computer does 
it all 

Programs and Reads Both 1702A and 2708 EPROMS 

Doubles as an Eight Bit Parallel I/O 

Manual included 

KIT COMPLETE — $210 
ASSEMBLED — $375 

Dv.lwv.ry Less Than 60 Days 

SZERLIP ENTERPRISES 

1414 W. 259th St. — Harbor City California 90710 



California residents please add 6% salt's tax. 
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A COMPUTER 

IS NOT A 

TOASTER 

I bought a toaster through the mail at 
5% discount. It works great. Ele- 
ments have blown and I fixed 'em 
with neither calls to the suppliers nor 
a logic probe. 

Computers are different 

You want to see systems up and 
running, and ensure that yours 
will do the same. 
You want specialists who will 
help you choose from a large 
variety of components so that you 
get a system that satisfies your 
needs. 
3. You want to drop in or call us and 
immediately understand why its 
worthwhile to deal with us from 
the beginning before you get 
BURNT. 

COMPUTER MART 
OF NEW JERSEY, INC. 

501 Route #27 

Iselin, N.J. 08830 

(201)283-0600 

Store Hours: 

Tues. thru Sat. 10 am-6 pm 

Tues. and Thurs. 'til 9 pm 



SURPLUS 




BARGAIN 



♦ 5V 
+12V 
+30V 
-6.2V 



7A -12V@2A 

2.5A +180 V@ 150 ma 
200ma (unregulated) 
25ma (no adj. pot) 



k T i 



THE 

MICROCOMPUTER 

PEOPLE 
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Brand new, made by CDC for 
microprocessor terminals. 110 VAC 
in, regulated and adjustable DC 
outputs. Overvoltage protected +5, 
-12. Power status signal. Fan. 
Schematic. Original list $600+. 
From stock, UPS paid, custom foam 
box, guaranteed. 

$50.00 



ELECTRAVALUE INDUSTRIAL 

BOX 464 

Cedar Knolls, NJ 07927 

(201)267-1117 E18 



SOFTWARE 

DEBUGGED 
READY-TO RUN 

S pecial Pro gram 
Packag es 



SP 8080 (X) 



$19.95 



Florida Residents 

add 
4% Sales Tax. 



EACH CASSETTE CONTAINS SIX 
PROGRAMS (PLEASE SPECIFY BYTE, 

BIPHASE, TARBELL) 

LISTING OF PROGRAMS 
INCLUDED WITH CASSETTE 
COMPLETE SOURCE LISTINGS 
OF PROGRAMS $ 3.95 & up 



Blank Programming Cassettes 

Designed Especially For 
micro Computers 

$2.00 each 

Send For Catalog Of Our Programs. $1 .00 

micro -Bute 

5870 MIAMI LAKES DRIVE EAST 

MIAMI LAKES, FL 33014 

(305) 822-6010 

M22 



No bells or whistles... just performance, 

a warranty and a low price. 
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For $107.00 take your choice; the 4K RAM board or the 
alpha video board. For $137.00 the video graphic board 
can't be matched. (8K RAM and much more on the way.) 

These are not kits, but completely assembled, burned-in, 
tested boards with a 1 year warranty. No soldering, no 
messing, no chance of mis-connections . . . just plug 'em 
in and you're ready to go. 

The 4K RAM has the same features and speed as what 
you're used to (500 nsec, no wait states) but with a couple 
of extras you might not expect. Like a mechanical write 
protect switch that gives you positive memory protection. 
And Visaddress*, an easily accessible switch on top of the 
board for easy to read address selection. 

The alpha video board offers Visaddress address selec- 
tion and displays 128 ASCII characters: both upper and 
lower case. A standard 16 line by 32 character format with 
character selectable video reverse and socketed ROM are 
standard features. (Character generator ROM available with 
standard graphics characters. Optional Greek or ASCII 
control characters available.) 

And our video graphic board gives you an exceptionally 
easy approach to computer animated dynamic displays. 





Our matrix approach allows direct addressing of each dot 
in an 128 by 96 array, simplifying dynamic movement. And 
unlike DMA displays, our on-board RAM allows your CPU 
card to do other work during display time and with no 
dynamic RAM problems. And like our other boards, it has 
Visaddress address selection. 

Quality, assembled boards at less than kit prices. But 
what else would you expect from a company whose prime 
product is electronic test instrumentation and microproc- 
essing components? 

Order direct, by check, BankAmericard or Master Charge 
(Add $1.50 shipping, credit customers give us all the card 
numbers, please and Ohio residents add 4 1 /2% sales tax) 
or contact us for more information. Kent-Moore Instrument 
Company, P.O. Box 507, Industrial Ave., Pioneer, Ohio 
43554. (419) 737-2352. 



Kent-Moore 




INSTRUMENT COMPANY 
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• 270 nsec Access Time • 470 nsec 
Read/Write Time • TTL Compatible Ad- 
dress Bus • Tri-State Data Bus Driver • 
Fully Socketed • Sphere Compatible • 
Easy Home Brew Interface* Voltages +12, 
+5, -5 • 




LOW COST 

MEMORY 
16Kx8BIT 

DYNAMIC 
RAM 



Model Description Price 

WWW-16KA Fully Assembled $650.00 
WWW-16KK Kit $550.00 



WWW ENTERPRISES 
P.O. Box 548, 

Harbor City C A 90710 
(213) 835-9417 





W-14 



4K RAM BOARD KIT 



FAST, LOW POWER 
2102-1 C60 NS) 



a MB Mi BOM 



DENSE 4.5" X 6" 
PACKAGE 





L -*» 



niiiiiiiiiiiiiiiiiin 

COMPLETE KIT INCLUDES BOARD, CHIPS, CAPS, & DOCtttNTATION 



FULLY BUFFERED 

STANDARD W\ p IN 
GOLD PLATED 
CONNECTOR 

$79.95 






IVXX%^XXXXXXXXXXVV\XXXXXVVXXXXVVVXVVXV\X%VVVVXXXVV«I 



$1.60 
$17.00 
$54.00 



450 ns low- power 2102-1 

512x8 bipolar prom 

16K x 1 250 ns dynamic ram 

i NEW : 64K S-100 dynamic ram board $395. 

ASSEMBLED & TESTED WITH 16K RAM 
•xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx I 

SEND CHECK OR MONEY ORDER 

WASATCH SEMICONDUCTOR PRODUCTS 

25 SOUTH 300 EAST, SUITE 215 
SALT LAKE CITY, UTAH 84111 

FOR ORDERS UNDER $25.00, ADD $2.00 SHIPPING AND HANDLING 



UTAH RESIDENTS ADD 5Z SALES TAX 



MASTERCHARGE 
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The Realistic Controls 
FORTRAN IV*-Minifloppy 

Kit gives you the power of 
FORTRAN and the speed 
and convenience of the 
minifloppy drive — 

alitor $1095. 



TM 



♦Distributed in the United 
States under license from 
Unified Technologies, Inc. 
of Islington, Ontario. 



Our kit includes: 






Floppy Disk System 

for your 
S IOO Bus Computer 



CALL Dl ANNA AT: 

realistic controls corporation 



OFFICES 

Cleveland, OH 
Davenport, I A 
Minneapolis, MN 
San Francisco, CA 



3530 Warrensville Cntr. Rd. 
Cleveland, Ohio 44122 
(216) 751-3158 or 3302 




• One Shugart SA400 minifloppy™DR I VE (assembled and 
tested) Second drive is optional. 

• Fully socketed interface module kit featuring processor- 
ndependent timing, 7 level vectored interrupts, bootstrap 

and diagnostic PROM, parallel 8-bit I/O ports. 

•Cables, cabinet and regulator parts. 

•System minidiskette™ with FORTRAN IV (featuring IBM 
compatible floating point, subroutine library, 8080 extensions); 
Livermore BASIC; Disk Operating System; Text Editor; 
Utilities. 

• The system requires one standard S-100 bus slot, power from 
your system supply, and 24K of RAM. 

Z//25 FORTRAN I V-M mif loppy Kit $1095 

(Assembled & Tested) $1220 

Second Minifloppy & Expansion 

Parts $ 443 

(Assembled & Tested) . $ 495 
Formatted Minidiskettes 
(65K capacity) 
Package of 5 $ 25 

Write for detailed brochure; or 
order sending check, money 
order, BA, or MC card No. with 
expiration date and signature. 
PO if D&B rated. 

Signature of software non- 
disclosure agreement is required. 

Freight added to all non-prepaid 
orders. Iowa and Minnesota 
residents add sales tax. 

UPS COD shipments accepted 
upon 25% down payment. 

R14 
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GGDDBGDKS? 

If you run across a book which you think other hobbyists 
would profit knowing about, why not write a brief review . . . 
including the name and address of the publisher (if you have 
it) and the price and send it to 



kilobaud 



Peterborough NH 



*•*■' 



,«•>• 




Rochester's First Micro Computer Store 



MEMORY 

Seals 8K Static Ram (250ns) $269; (500ns) $249; Franklin Electric 8K (450ns) $239; 
Imsai 32K Dynamic $749; 16K $499; TDK 16K Static $519; 
Imsai Imm Rom control kit $299. 

PROM 

Mountain Hardware 6834 Prom Programmer -f Prom Board with space for 512 bytes 
ram and 7V 2 K prom . . . $164; 6834 Proms $15 each; Seals 4KROM $119, full with 
1702A$239. 

SPECIAL! MAINFRAMES Imsai $599, W/22 slot $648. 

Imsai Edge Connectors and guides $4.25 each, 10 for $39.50. TDL XITAN ALPHAI $729, 

ALPHA 2 $1299; TDL ZPU Board $242. All TDL software available now! 

MASS STORAGE 

Tarbell Cassette Interface $110. Imsai MIO Board $179 (socket set $19). 

SPECIAL!!** North Star Microdisk kit $595; Digital systems dual floppy $2499. 

BASIC GAMES ON TARBELL MODE TAPES, these are Ascii listings (not interpreted), 
therefore will run on most basics even without C load! Please indicate your type of 
basic Chess $7; Super Startrek $8; Biosin $8; Slot machine $8; Awari $6; Wan $6; 
Checkers $8; and more also P.T. Software irl Mod. for Tarbell and C save and load $6; 
NEW BASIC GAME . . . OTHELLO (COMPLETE WITH HANDICAP) $10. 
Shipping: add $10 per mainframe or disk unit and $2 per board, minimum $2. 
Allow 3 weeks for personal checks to clear, cashiers checks or money order will ex- 
pedite your order. We also take Master Charge and Bank Americard (add 4% service 
charge). Prices subject to change without notice. 



V 



THE MEMORY MERCHANTS, INC. P.O. Box O, Spencerport, NY 14559 
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INTERNATIONAL DATA SYSTEMS, INC. 



S100 But Cards (ALTAIR IMSAI Compatible) 

88-SPM Clock Module 



USES 



Your computer keeps time of day regardless of what program it is executing 
Applications include event logging, data entry, ham radio etc Provision for 
battery backup is included 



88-UFC Frequency Counter Module 

88-MODEM Originate Answer MODEM 

GENERAL PURPOSE PERIPHERALS 

Morse Code Trainer Keyer 



400 North Washington Street. Suite 200 
Falls Church, Virginia 22046 USA 
Telephone (703) 536-7373 



KIT PRICE 

$96 00 

$1 79 00 
$24500 



MCTK 

TSM 

DAC8 



Temperature Sensing Module 



Measure frequencies up to 600 MHz or period with 1/10 microsecond resolu- 
tion Computer can monitor four separate inputs under software control 

Use your computer to call other computer systems such as large timesharing 
systems Also allows other computer terminals to "dial-up" your computer 
Auto-dialer is included so your computer can call other computers under soft- 
ware control Operates at 110 134 5. 150. 300. and 600 band 

Hard /Software package which allows your computer to teach Morse Code, key your 
transmitter and send prestored messages Uses NEW CODE METHOD for training 

Use it to measure inside and /or outside temperature for computerized climate 
control systems, etc 



$29 00 
$24 00 



Requires one eight bit TTL level latched parallel output port Use it to produce 
computer music or to drive voltage controlled devices 



Eight Bit Digital to 
Analog Convec 
Terms: Payment with order. Shipment prepaid. Delivery is stock to 30 days. Write or call for detailed product brochures 



$19 00 
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Attractive 
Durable Plastic 

DISKETTE CASE 

Easy Handling & Safe Storage 
FREE with every 10 Diskettes. 

DISKETTES: Shugart 800, Altair, 

Helios, OSI, Digital Systems, 

IMSAI, Innovex (a $5.50 

MINI-DISKETTES: Northstar, For- 
trans IV, Smokey Signal, Metropo- 
lis, Shugart SA400 (a $4.25 

Immediate Delivery from Stock 
Bank Americard / Master Charge 



MANCHESTER EQUIPMENT CO 

120 Bethpage Road 

Hicksville, N.Y. 11801 

Call Collect: (516) 433-0613 



■ 10% OFF LIST COUPON ■ 

IMS/41 

1-8080 - Tabletop version of 
basic computer system . $629.00 

EXP-22 - Twenty-two slot 
mother board, when ordered 
with basic system 46.80 

Illinois residents please add sales 
tax. We will ship UPS prepaid. 
We honor BankAmericard and 
Master Charge. Send us $1.00 
for catalog & $1.00 credit memo. 

WRITE FOR FREE QUOTE 

Quality Security Systems Computer Sales 

17501 A Stonebridge Square 

175th St. & Kedzie Ave. 

Hazelcrest I L 60429 Q_4 
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ALDELCO COMPUTER 
CENTER 



Kits, Books, Magazines! We stock OK 
Battery Operated Wire-Wrap Tool — 
$34.95, OK Hand Wire-Wrap Tool - 
$5.95. 7400 ICs, CMOS, Timers. PPLs. All 
kinds of transistors, rectifiers and diodes! 

PL US OTHER ELECTRONIC PARTS. 




SAMS BOOKS 
TTL Cookbook $8 95 

CMOS Cookbook . g 95 

TV Typewrite* Cookbook . 9 95 

IC Timer Cookbook 9 95 

Microcomputer Primer 7.95 

How to Buy & Use 

Microcomputers 9 95 

Add SI. 00 per book for handling 



RIBBON WIRE 
(solid color) 

14 Strd 25/ft 

20 Strd 45 

26 Strd 50 

40 Strd 90 

50 Strd 1.00 



ZENERS 
1 N746 to 1 N759 400 Mw ea 25 

1N4728 to 1N4764 1 w 28 

C106B SCR 65 

MPSA14 90 

2N3055 99 

MPF102 FET 55 

2N3904 or 2N3906 25 

2N5496 or 2N6108 70 

MJE340 (2N5655) 1.10 

741 or 709 14 Pin DIP 25 

555 Timer 60 

556 Duel 555 1 45 

200 Volt 25 Amp Bridge 1.50 

1N914 1N4148 1 5 tor 99 

1N34 1N60 1N64 10 for 99 

CA 3028A Dif Amp 1 50 

7490 60 



LM309K Volt Reg 1.10 

LM380N Audio Amp 1 75 

1103 2 95 

LM709 Mm DIP Op Amp 45 

LM741CE T05 Op Amp 45 

50 * 22 pwc wire 1 00 

82S23 3.95 

1101 2.25 

74 H40 29 

WIRE WRAPSOCKETS 

14 Pin Cold 40 

16 Pin Gold 45 

40 Pin Tin 125 



ALDELCO KITS 
12 Hr. Alarm Clock Kit $19.95 

12/24 Hour Clock Kit 19.95 

Simulated Wood Cabinet 4 95 

12/24 Hour Car or Boat Clock Kit 
complete with cabinet and all parts 

for 12 V dc 27. 95 

AC Power Pack for above 2 95 

Stop Watch Kit complete with Case 
Board and Parts 29 95 

Chesapeake Logic Probe Kit . 14 95 

200 volt 2 amp Bridge 50 

5320 3 95 

8038 3 95 

2 Amp 1000 volt rect 10/$1 00 

2 Amp 1500 volt rect 5 $100 

Jumbo Red LEDs 6 $1 00 



VARIABLE POWER 
SUPPLY KITS 

5 15 Volt DC 600 mA $6 95 

1 2 28 Volt DC 600 mA 6. 95 

Add .75 per P.S Kit for handling. 



Back Issues of Major Computer Magazines 

Send stamp for our catalogue. Open Mon 
thru Sat 9 AM-5 PM, Wed till 9 PM. 

Min. order $10.00. Out of U.S.A. send 
certified check or money order. Add 5% 
for shipping. 

i 

2281 K Babylon Tnpk, Merrick NY 11566 
(516) 378-4555 A-2 





ET1 CRT 

TERMINAL FEATURES 

• 24x80 display, with anti-glare screen & 
filter 

•* 12" industrial 15 Mhz monitor 

► 90 day warranty (parts & labor. F.O.B. 
factory) 

96-hour elevated-temperature operating 
Q.C. test 
i RS 232 and 20 ma interface 

• LF. CR. BS. Local. Rubout. Break. Home & 
Clear. Tab*. Remote Cursor Placement*, 
and Scrolling* 

• Micro-Processor based, with 63-key 
keyboard 

'These functions vary with the model selected. 

CALL OR WRITE FOR MORE INFORMATION. 




ECONOMY 
TERMINALS 



Box 12261 

Minneapolis. Minn. 55412 

(612) 522-1076 



miCRO-BUTE 

PRESETS 
A 

PROORflmmme 

TAPE 
CASSETTE 

Designed Especially Pop 
micro Computers 



30 fTlinutes 

115 minutes eacn tide) 

HIGHFREQUEACy 

super seasitiue 
low aoise 



FLORIDA RESIDENTS 

add 

4% SALES TAX 



$2.00 each 



micro -Qute 

5870 MIAMI LAKES DRIVE EAST 
MIAMI LAKES, FL 33014 (305) 822-6010 

M22 



The best selection 
of computer related 
publications in the 
country. 



Brofessiona 
ooks 



ON ADP RELATED SUBJECTS REPRESENTING: 

WILEY, HAYDEN, SAMS, OSBORNE, AND MANY 

OTHER PUBLISHERS 
Special orders accepted 

compu ters 



PITTSBUFtq ARFA 



Robar Building 
4170 Wra Penn 



Murruysville, Penn. 



ivsv 
27- 1 



412/327-0455 



Highway 
15660 



WASHINGTON, D.C. AREA 
1776 E. Jefferson St 
Rockville, Md. 20852 

301/468-0455 
BALTIMORE AREA 

4005 Seven Mile Lane 

Baltimore, Md. 21208 

301/486-5350 

NORTHERN VIRGINIA AREA 

5240 Port Royal Rd. 

Suite 203 

Springfield, Virginia 22151 

703/321-9047 



MICRO & PERIPHERALS 
Compucolor Corporation 
Cromemco • The Digital Group 
ICOM • Lear Seigler • North 
Star Computers • Oliver 
Audio Engineering • Poly- 
morphic Systems* Sanyo 
Seals • Smoke Signal Broad- 
casting • Southwest Technical 
Products •Tarbell • TDL 
Texas Instruments 
Vector Graphics 



THE 

COMPUTER 

WORKSHOP 



KANSAS CITY AREA 

6 East St. 

Parkville, Mo. 64152 

816/741-5055 

BAC & MASTER CHARGE 
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WANT TO HOOK UP 
A CIRCUIT QUICK? 



The PB-100 is only one of our 
family of solderless Proto-Board 
breadboarding units, designed to 
help you assemble, test and modify 
circuits as fast as you can push in or 
pull out a lead. Preassembled 
sockets with durable 5-point 
terminals provide low-resistance 
interconnections you can arrange 
and re-arrange at will. 

Resistors, capacitors, transistors, 
DIP'S, TO-5's, LED s etc. plug in 
without damage to leads. And 
jumper connections, where required, 
are lengths of #22 AWG solid wire. 
Models from 630 to 3060 tie-point 
(6 to 32 14-pin DIP) capacity 
available. For more information, see 
your CSC dealer, or write for our 
catalog and distributor list. 




Proto-Board® 100. 760 solderless 
tie-points. Kit, $19.95* 



CONTINENTAL SPECIALTIES CORPORATION 




EASY DOES IT 

44 Kendall Street. Box 1942 
New Haven. CT 06509 • 203-624-3103 TWX: 710-465-1227 
West Coast office: Box 7809, San Francisco. CA 
94119 • 415-421-8872 TWX 910-372-7992 



© 1976. CSC 



Mfrs sugg list 
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The Complete 

computer that 
does more than 



teach... only $34 9. 



This remarkable microcomputer is for anyone who wants to learn more 
about computers. The UC 1 800 is a complete training package - - 
an assembled and tested CMOS computer, users manual, and software. 

Everything you'll need to learn and apply a small S-100 bus 

expandable computer. 




SOFTWARE 

We have the industry's largest selection of 
software, including BASIC, for use with 
the RCA 1802 microprocessor. 



YES, PLEASE ENTER MY ORDER: 

DUC 1800 (console version) at $349.00 each 
DUC1800K (kit* version) at $249.00 each 
DUC1800HK (PC boards and essential 

parts only) at $1 29.00 each 

Add S5.00 for shipping and handling 
Florida residents add 4% sales tax. 



Name. 



Address. 
City 



State. 



Zip. 



Master Chjuie 



. 



□ Please send information package. 

'Assembled & tested modules minus cabinet and power cord. 



INFINITE 



INFINITE INCORPORATED |15 

Dept. K 

1924 Waverly Place 
Melbourne, Florida 32901 
(305) 724-1588 

Celebrating our tenth year. 



FINALLY. 

A St at4><>f -ttie-Art 
I « m > I For Learning 
Software Design. 

And at an affordable price. The 
Modu-Learn™ home study course 
from Logical Services. 
Now you can learn microcomputer 
programming in ten comprehensible 
lessons. At home. In your own time. At 
your own pace. 

You learn to solve complex problems 
by breaking them down into easily 
programmed modules. Prepared by 
professional design engineers, the 
Modu-Learn™ course presents sys- 
tematic software design techniques, 
structured program design, and prac- 
tical examples from real 8080A 
micro-computer applications. All in a 
modular sequence of 10 lessons . . . 
more than 500 pages, bound into one 
practical notebook for easy reference. 

You get diverse examples, problems, 
and solutions. With thorough back- 
ground material on micro-computer 
architecture, hardware/software trade- 
offs, and useful reference tables. All 
for only $49.95. 

For $49.95 you learn design tech- 
niques that make software work for 
you. Modu-Learn™ starts with the 
basics. Our problem-solution ap- 
proach enables you to "graduate" as 
a programmer. 

See Modu-Learn™ at your local com- 
puter store or order now using the 
coupon below. 



Please send the Modu-Learn™ course for 
me to examine. Enclosed is $49.95 (plus 
$2.00 postage and handling) or my 
Mastercharge/Bankamericard authoriza- 
tion. 

Name:. 



Address: 
City: 



.State: 



Card #. 



Expiration date:. 
Signature: 




711 Stierlin Road 
Mountain View, CA 94043 
(415) 965-8365 




L3 



125 



IT'S SIMPLE!! 

Plug in and go! ! 







L 



AC I -33 Cassette Interface 

The ACI-33 is a greatly simplified audio cassette interface design- 
ed primarily for the Southwest Technical Products Corporation 
6800, the control interface and a terminal. The unit will also 
operate with any RS-232 terminal and computer serial I/O. To use 
the interface it is only necessary to plug it into an unused I/O slot 
on the mother board (for power) plug the terminal which was 
connected to the control interface into the connector provided on 
the ACI-33 and the connector from the ACI-33 cable into the 
control interface connector. Priced at $59.95 for an assembled 
model the interface is available from Personal Computing Com- 
pany, 3321 Towerwood Drive Suite 101, Dallas, Texas 75234. 
Phone [214] 620-2776. P8 



COMPUTALKER 



A 



® o o : 



^\l 



AMPLIFIER 




S-100 BUS 



CSR 1 

SYNTHESIS-BY-RULE 

SOFTWARE 



SPEAK "KAAMPYUTAOLKER 



J5 



MODEL CT-1 SYNTHESIZER 
CSR1 SOFTWARE SYSTEM 
DEMONSTRATION CASSETTE 

CALIF RESIDENTS ADD 6% SALES TAX 



395.00 

35.00 

2.95 



WRITE FOR INFORMATIVE LITERATURE 

COMPUTALKER CONSULTANTS 

P.O. BOX 1951, DEPT. K, SANTA MONICA, CA 90406 
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/DlCRQCDi3)PUTEii5 ,nc - 

539 AMHERST ST. HOURS: M,T,W: 10-6 
NASHUA NH 03060 TH,F: 10-9 

(603) 889-1646 SAT: 9-6 

Almost any computer store can 
sell you a good, name brand com- 
puter, maybe even give you a "great 
deal. However, when something is 
missing, broken, or just doesn't work, 
sometimes these stores are not the 
same happy, smiling fellas. 

Microcomputers Inc. of Nashua 
NH sells name brand computer 

Products and accessories — IMSAI, 
olymorphic, STM, Northstar, 
Cromemco, more to come. We also 
sell service and software support to 
anyone who needs it — not only if 
you've purchased something from us. 
We'll also listen to your problems — 
advice is free. Not all dealers are 
happy to just shoot the breeze about 
potential and/or real problems and 
their possible solutions! 

Please stop in and see our store, 
meet our people, and look over our 
demo equipment. Play chess with any 
of our computers. And there's lots 
more. Stop by sometime — or call — 
or write a letter — we're here to help 
you out! 




RAINBOW COMPUTING INC. 

Supplier of 

Wave Mate 

The Digital Group 

Digital Equipment Corporation 

Computer Products 

Peripherals and Supplies from 
PerSci Computer Devices 

Contronix Lear-Siegler 
Diablo Multi-Tech 

Maxell Texas Instruments 

'Scotch' Brand Magnetic Media 
Specialists in Design, Implementation and 
Support of Custom Hardware/Software 
for Business, Educational, and 
Personal Use 

Consulting/Contract/Programming 
Operating Systems/Applications Software 

Experts in most major computer 
software including 

CDC. IBM, PDP 

BASIC. COBOL. FORTRAN. PL1 

Lisp, Simula, Snobol, SPSS, BMD's 

COMPASS. MACRO, 6800. & Z80 assembly languages 



10723 White Oak Ave., Granada Hills, Ca. 91344 
(213) 360 2171 
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TH€ COMPUTCR CORNCR 



White Plains Mall, Upper Level 

200 Hamilton Ave. 

White Plains NY 10601 

Phone: (914) WH9-DATA 

Near Bronx River Parkway & 
Cross Westchester Expressway. 
Plenty of parking. 

"The S100 Bus stops at 
White Plains" with one of 
the largest collections of boards 
compatible with the Altair Bus 
(also IMSAI) in the greater NY 
area.^ 

You've read about the 
Sol-20, now come up and 
see it. We carry Processor Tech, 
Polymorphic, IMSAI, North Star, 
TDL, Blast Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 

10-6 Mon.-Sat. 

Thurs. till 9 



C 28 
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WAITING for the fllai/9 

■ 
THE 80-103A DATA COMMUNICATIONS ADAPTER WILL PUT YOU ON LINE TO A MULTITUDE OF 

TERMINALS AND COMPUTER SYSTEMS. YOU WILL GET THE INFORMATION YOU NEED WHEN YOU 

NEED IT, WHERE YOU NEED IT. WHETHER YOU NEED PROGRAMS OR DATA TRANSFERRED OVER 

THE DIAL TELEPHONE NETWORK, YOU GET FAST EFFICIENT SERVICE ANY TIME OF DAY OR 

NIGHT. WHILE OTHERS ARE WAITING FOR THE MAILMAN TO DELIVER, YOUR SYSTEM IS WAY 

AHEAD 80-103A DATA COMMUNICATIONS ADAPTER 




The 80-1 03A DATA COMMUNICATIONS ADAPTER was developed to function as an S- 100 bus 
compatible serial interface incorporating a fully programmable modem and Telco interface. These 
functions are usually accomplished by the use of two separate modules: 1) a serial I/O board, and 
2) an external modem. By combining these features on a single board, the 80-1 03 A can offer 
microcomputer applications significant cost/performance advantages over other implementations. 



• FULLY PROGRAMMABLE FEATURES 

• AUTOMATED DIALING AND AN- 
SWER 

• ORIGINATE OR ANSWER MODE 

• 1 10-300 BIT/SEC DATA RATES 

• CHARACTER FORMAT AND PARITY 

• ERROR DETECTION 

• FULLY BUFFERED, OUTPUTS DRIVE 
25S-100 BUS LOADS 

DC Hayes Associates offers a full range of capabilities 
for solving your information handling problems. 
Whether your problem is large or small, we will apply 
innovative techniques for finding the best solution. 
Contact us about our products and services. 



STANDARD U.S. FREQUENCIES 
FULL TELCO COMPATIBILITY WHEN 
ATTACHED TO DAA 
COMPATIBLE WITH EXISTING TELE- 
TYPES AND TIME SHARING MODEMS 
ALL DIGITAL MODULATION AND 
DEMODULATION. NO ADJUSTMENTS 
REQUIRED. 

PRICES: 

Assembled 80-1 03A with 48 hour burn in 
and 90 day warranty is $279.95 

Bare Board with manual is $49.95 





Hay 






H20 




P.O. Box 9884 • Atlanta, Georgia 30319 • (404) 231-0574 
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SOFTWARE 68 



PRESENTS. 



&M®i@>TMM® 



PLAY THIS CHALLENGING GAME ON ANY 6800 SYSTEM. 
YOU GET A FULLY COMMENTED SOURCE LISTING, A 
FORMATTED MEMORY DUMP, AND COMPLETE INSTRUCT- 
IONS FOR LOADING, RUNNING, AND PLAYING. ONLY 
IK OF MEMORY IS REQUIRED. 

PRICE: ONLY $3.25 PPD. SHIPPED 1ST CLASS MAIL. 
* *WRITE FOR DETAILS ON OTHER 6800 PROGRAMS** 

SOFTWARE 68 

3031 Glen Avenue 

Baltimore, Maryland 21215 

******************************************* 
Maryland residents please add 5 a sales tax. S32 



COMPUTER MART 

special 

Prime UARTs $7.95 

Double Baud 

Rate Generators $14.95 

IMSAI Edge Connectors & 
Guides 10/$39.00 



— Stan Veit, Storekeeper 

COMPUTER MART OF NEW YORK INC. 

118 MADISON AVE. (ENTER ON 30th ST.) 
(212) 686-7923 C32 



S-100 
MAINFRAME 

$200 

• NOT A KIT 

• 8v@15A, ±16v@3A power 

• Rack mountable 

• 1 5 slot motherboard 

• Card cage 

• Fan, line cord, fuse, switch, 
EMI filter 

• Desk top version option 

• 8v@30A, ±16v@10A option 

• SS-50 bus option 

• Reset & voltage monitor option 

The 
MISERLY MAINFRAME 

from 

INTEGRAND 

8474 Ave. 296 Visalia, CA 
(209) 733-9288 

B of A & Master Charge n3 



I 




argains 




IMSAI 8080 






IMSAI etal 

MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave. 
Huntingdon Valley, Pa. 19006 
Phone 215/947-6670 M17 

computer 
depot inc! M 

351 5 W. 70th Street 
Minneapolis MN 55435 

Upper Midwest 
Headquarters for 

PROCESSOR TECHNOLOGY, IMSAI, 
POLYMORPHIC SYSTEMS, DIGITAL 
GROUP, WAVE MATE,CROMEMCO, 
VECTOR GRAPHICS, TDL, SEALS, 
TARBELL, MICRO DESIGNS, 
NORTH STAR, FAIRCHILD SEMI- 
CONDUCTOR, E & L INSTRU- 
MENTS, SAMS, TAB, HAYDEN, 
WILEY, MC-GRAW HILL, A.P. PROD- 
UCTS 

Catalog Free 



Phone 612-927-5601 
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RO-CHE Systems 

MULTI-CASSETTE 
CONTROLLER 



RiLii-cissrrn cntmuh 

Til Imc luta In 



r^ 
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• Read and write records from and to up to 4 
cassette recorders with one Tarbell Cassette 
Interface. 

• Included software handles Assembly Lan- 
guage and BASIC. 

• File Maintenance System and Text Editor 
available. 

Write for brochure: 

ROCHE Systems R16 

7101 Mammoth Avenue 
Van Nuys, California 91405 



To Jo//i £ 

/Year YOU 



C if c it 

on the. 



kilobaud 



rtUzr serv/c*. carA. 
T <=> sT^f or e/>/*A»^ 
<V ^M> unit: * 

i *f* y*irjf%: 



$699 builds Equinox 100™ 




THE FRONTRUNNER 

Equinox 100™is the 8080 CPU/ S-100 Bus 
computer kit that's years in front of Altair* 
and IMSAI in design, function and front- 
panel programming capability At $699, 
it's clearly The Frontrunner Write for 
free specs to Parasitic fcngineering, 
P.O. Box6H4, Albany, CA 94706 



i«"J I ?>>:« 



The Frontrunner from Parasitic Engineering 
trademark ol Mils irw 



Complete retail & service computer 
outlet in 

LONG ISLAND 



FREE CONSUL TA TION ON A LL 
YOUR NEEDS 

In stock — IMSAI, Polymorphic, TDL, 

Digital Systems, Tarbell, Soroc, 

Large variety of memories, 

interfaces, software, books & magazines 

PRINTERS • FLOPPIES • CRTs 

Custom designed systems for 
personal, educational & business use 

Free Newsletter — Systems 
Demonstration — Best Service 

Computer 1 1 ttcrosy stems 

1311 Northern Blvd. 
Manhasset NY 11030 C44 

(516) 627-3640 
Open Tues-Sat: Wed-Sat 10-6; Tues 10-9 
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the Computer Store,mc 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 

WORLD'S ONLY COMPLETE RETAIL CENTER FOR MINI- AND MICROCOMPUTERS, 

PERIPHERALS, SUPPLIES, SOFTWARE AND SERVICE! 





Now featuring the entire Data General Micro-NOVA line. Factory-assembled and tested at the component, 
board and system levels. Full software; full support; full service; and off-the-shelf delivery! 



PRICE LIST 

The Computer Store carries the complete Data General micro-NOVA computer line, available for off-the-shelf delivery. 

All units, components, and systems are fully factory assembled and tested on the component, board, and system levels. May 1, 1977 — prices 
subject to change. 



MAINFRAMES 

8561 micro-NOVA computer with 4K words (8K bytes) of 
RAM and nine-slot chassis. Price includes operator 
panel, key -lock switch, power supplies, rack mounts, 
and I/O bus terminator $1 ,995 

8560 micro-NOVA computer with 4K words (8K bytes) of 
RAM and eighteen-slot chassis $2,595 



MEMORY 
8572 

8573 

8568 
8569 



4K words (8K bytes) MOS RAM board-960ns cycle 

time $ 600 

8K words (16K bytes) MOS RAM board-960ns cycle 

time $ 950 

1 K words (2K bytes) PROM $ 375 

2K words (4K bytes) PROM $ 500 



DISKETTE SYSTEMS 

6038 One-drive Diskette system with 31 5K bytes. Includes 
integral data channel controller. NOVA 3 compatible 
diskette $2,900 

6039 Two-drive Diskette System $3,900 

SINGLE BOARD COMPUTER 

8563 Micro-NOVA microcomputer with 4K words MOS 
RAM on a single 7 1 / 2 " x 9Y2" board. Includes onboard 
timing and buffering circuitry for memory expansion 
to a full 32K words, and I/O expansion for multiple 
high-performance devices $ 950 



CRT DISPLAYS 

6052 Alphanumeric video 



(CRT) display terminal with 



detachable keyboard. Switch selectable speed (10 
steps, 110 to 19.6K baud) parity (even/odd/mark), 
and mode (line/local). Standard El A or 20ma inter- 
face, 11 key data entry pad, 8 function keys, 64 
character set (ASCII upper case). 24 line x 80 
character screen with 5x7 dot matrix characters. 

Complete with 25-foot signal cable $1,990 

Alphanumeric video (CRT) display terminal with 
detachable keyboard. Switch selectable speed (10 
steps, 110 to 19.6K baud) parity (even/odd/mark), 
and mode (line/local). Standard EIA or 20ma inter- 
face, 11 key data entry pad, 11 function keys, 96 
character set, direct cursor positioning and sensing, 
programmable intensity plus blank and underscore, 
and 24 line x 80 character screen with 5x8 dot 
matrix characters. Complete with 25-foot signal 
cable $2,290 

MISCELLANEOUS 

1098A Carton of 10 diskettes, performatted and 

verified $ 120 

4210 General Purpose I/O card, accommodates 14-40 pin 
packages $ 250 

421 1 Wire-wrap pins and sockets for 4210 $ 200 

1114 Pre-drilled circuit cards — predrilled and etched for 

up to 50, 14-pin dual in-line packages $ 200 

2303A Extender Card $ 200 

1 1 1 5A Card Puller Tool $ 50 

8574 PROM Programmer (Burner) Board, Mounts in com- 

puter frame. Has female board connector for installa- 
tion of Model 8567 through 8570 PROM boards. 
PROMS are programmed and tested word-by-word 
under program control. Model 8574 includes six (6) 
825126 (1024-bit) and six (6) 825130 (2048-bit) 

chips $1 ,650 

continued... 
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PRICE LIST CONT. 



MICRO NOVA Price List, continued. . . . 

8576A Replacement 1024-bit PROM chips 

4207 Asynchronous Interface Board. Single-line interface 
board for asynchronous terminals. Transmit and 
receive speeds (110 baud plus 150, 300,600, 1200, 
2400, 4800, or 9600 baud), El A or 20-mA current 
loop operation $ 250 

4009 Teletype Mod Kit. Converts Models 33ASR TZ, TC, 

TU or TER to on-line operation for use with 4207 

microNOVA and 4207 $ 200 

Console Debug Option. Mounts on Asynchronous 
Interface Board and allows any ASCII console to 
supervise program execution as well as examine 
and/or modify RAM locations and CPU registers. 
Includes Automatic Program Load routine ... $ 200 

OTHER OPTIONS (S.O.) 

8565 Automatic Program Load. Provides for a switch- 
initiated program load from a character-oriented 
device controller. Device code and type specified by 
jumpers on CPU board $ 150 

8566 Battery Backup. Provides power to maintain valid 



4208 



data contents in MOS memories during power failure 
for up to 30 minutes $ 300 

microNOVA DOCUMENTATION 

3570 microNOVA Computer - Programmer's Reference 
Manual. Includes detailed discussion of internal struc- 
ture of microNOVA, instruction set, interrupt pro- 
cessing, and I/O programming $ 10 

3568 microNOVA Computer Systems Technical Reference. 

Provides specifications for microNOVA boards, pe- 
ripherals, chassis, power supplies, and packaged 
systems. Contains operating characteristics and I/O 
programming of microNOVA peripherals .... $ 10 

3651 microNOVA Software Manuals — includes Diskette 
Operating System (DOS) User's Manual, Fortran IV 
User's Manual, and Real-Time Operating System 
RTOS User's Manual $ 45 

COMPUTER PACKAGES OF DOCUMENTATION 
Computer Packages of Documentation include schematics, diag- 
nostic tape and listings, wire lists, technical manuals, micro- 
NOVA Tech Reference Manuals, and Illustrated Parts Lists. 
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1977 l/C MASTER CATALOG 
$29.95 



$4.95 



TEXAS INSTRUMENTS 

Transistor & Diode Data Book . 

TTL Data Book . . . $4.95 

Linear and Interface Circuits Data Book 




$7.50. Vol. II 



$6.95 

. . . $10.50 



. $6.95 



ADAM OSBORNE 

Introduction to Micro Computers. Vol. I . 
. . . $12.50 

CONTROL DATA INSTITUTE 

Kapur . . . I BM 360 Assembler . . . $1 5.95 
Shellyl . . . Introduction to Flowcharting . . . 
Shellyl . . . Introduction to RPG . . .$9.95 
Kapur . . . Programming in Standard COBOL 
Rulel . . . FORTRAN IV Programming . . . $8.50 

MARTIN RESEARCH 

Microcomputer Design . . . $25.00 

OTHER 

Henry F. Legard . . . Programming Proverbs . . . $6.50 

David Ahl, 101 BASIC Games . . . $7.50 

Ted Nelson, Computer Lib/Dream Machines . . . $7.00 

Donald E. Knuth . . . $7.00 

The Art of Computer Programming 

Volume I, Fundamental Algorithms . . . $20.95 
Volume II, Seminumerical Algorithms . . . $20.95 
Volume III, Sorting & Searching . . . $20.95 



USED EQUIPMENT • COMPLETELY REFURBISHED 



ANDERSON JACOBSEN • MODEL 841 • SELECTRONIC MODEL • $1195 with Interface 





Use as a terminal or a typewriter! 

The AJ Model 841 uses the HEAVY-DUTY 
version of the IBM Selectric printer and elec- 
tronics. Includes a two character buffer for speed 
to 17 cps and N-key roll-over. Built-in modem, 



IBM compatible. Interchangeable type balls. Wide 
carriage. 

The interface converts from ASCII for output 
and to ASCII from input. The interface works on 
character by character and operates terminal at full 
speed. 

Converter 8251 ... for IMSAI (SIO), Altair 

(2SIO), Polymorphic 

Converter 6011 . . . Processor Technology or 

IMSAI (MIO) 

Guarantee: 30 days, parts and labor. 

Please specify computer interface w/order. 



the Computer Store,lnc. 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 



the Computer Store, mc. 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 
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E & L INSTRUMENTS 



MMD-I 



MINI-MICRO 
DESIGNER 




EDUCATION AND 
DEVELOPMENT MICROCOMPUTER 



COMPLETE 8080A MICROPROCESSOR- 
BASED COMPUTER SUITABLE FOR 
EDUCATION AS WELL AS SOFTWARE 
AND SYSTEM DEVELOPMENT 

SIMPLE ENOUGH FOR SELF-INSTRUCTION 
AND YET COMPLETE ENOUGH FOR THE 
PROFESSION AL SYSTEMS DESIGNER 
AND CLASSROOM TEACHING 

BASIC SYSTEM CONTAINS COMPLETE 
8080A MPU SET INCLUDING MEMORIES 
WITH ADD-ON MEMORY AVAILABLE 



LIGHT EMITTING DIODE STATUS AND 
DATA INDICATORS 

INTEGRAL SOLDERLESS BREAD- 
BOARDING SOCKET WITH DIRECT 
BUFFERED ACCESS TO THE MICROPRO- 
CESSOR 

COMPLETE SELF CONTAINED POWER 
SUPPLY 

COMPLETE TUTORIAL DOCUMENTATION 
AND OPERATING MANUALS 



• DIRECT KEYBOARD ENTRY OF DATA AND • PROVISION FOR DIRECT TELEPRINTER 
INSTRUCTIONS (NO DATA ENTRY OR CRT TERMINAL AND AUDIO CASSETTE 

TERMINAL NECESSARY) INTERFACES 

tCS #561 KIT $422.50 tCS # 563 Assembled $595.00 



NEW INTEL MEMORY BOARDS 
FOR THE S-100 COMPUTERS... 

Altair Imsai and others! 

The Computer Store is now shipping the new 
INTEL memories for S-100 computers. The units 
are fully assembled and factory tested. The mem- 
ories are 9 bits (parity!) and each includes one 
spare "hot" chip (tested and ready to use). 

16K Memory Board . . .$485 32K Memory Board . . .$845 



COMPUTERS- 




DATA GENERAL 

MicroNOVA, single-board with 2K, 16-bit words . . . $800 
MicroNOVA System, 4K 16-bit words, nine-slot chassis, 
operator front panel w/keylock, power supply, I/O termina- 
tor .. . $1995 

NEC 

NEC,EVA-kit 

Assembled, tested 8800 system on a board with documen- 
tation. Was: $398.00 - NOW: $159.00 

MITS/ALTAIR 

The Computer Store stocks the full line of MITS/Altair 
equipment. 

SPECIAL: 

For ham interface, the MITS SIOB board, Kit ... $124 



MEMORIES- 



ADD-ON MEMORIES/STANDARD MEMORIES* Off-the-shelf 

PDP-11 

HII BUSCOMM 16K Increments . . . $321 7 each 

Full UNIBUS compatibility — no power from host — faster (750 ns) 
. . . $31 79 w/o parity 
Rll - BUSCOMM 32K Increments ... $4372 each. UNIBUS com- 
patible, 750 ns. 
INTERDATA - PINCOMM I 16K Increments . . .$2034 

Plug compatible w/INTERDATA 7/16, 7/32, 8/32, 50, 55, 70 and 74. 
750 ns. 
GENERAL AUTOMATION - PINCOMM A 

8K Increments . . . $141 7 each. 16K Increments . . . $1983 each. 

Form, fit, function memory for 6A SPC-16, Models 40, 45, 60, 65 
and $85. 
♦STANDARD MEMORIES - Santa Ana, CA 
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FOR ALTAIR, IMSAI USERS 

SEALS, 8K Memories. Kit . . . $296 

SPECIAL: Limited supply, 16K, Static memories, fully 
assembled and tested, S100 compatible. Ass'd . . . $650 
DATA GENERAL 

8K 16 bit-words (16K bytes), 960 ns MOS RAM .. . $950 
2K 16 bit-words (4K bytes), PROM . . . $500 





the Computer Store, Inc. 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 



the Computer Store,lnc 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 



CRT TERMINALS 





DATA GENERAL 

6053 Alphanumeric Display Terminal 
with detachable keyboard. Ass'd . . . 
$2290 



LEAR SIEGLER 

ADM-3A Assembled 
Kit . . . $875.00 



$1245, 



COMPUCOLOR8001 SYSTEM 

8080 CPU, ROM BASIC, 8K RAM, 
Keyboard, full color. Ass'd . . . $2750.00 



PRINTERS- 




DATA GENERAL 

DASHER, 60 cps, 132 columns, type- 
writer keyboard, U/L case with EIA or 
20 mA interface. Ass'd $2460.00 



CENTRONICS 

Model 700 60cps, 132 column, 13-19 
Ipm. Ass'd . . .$1520 
Model 701 60cps bi-directional, 132 
column, 26-120 Ipm. Ass'd ... $1815 

DIGITAL EQUIPMENT DECwriter ll/LA- 
36DE, U/L case, 30 cps, 132 columns. Ass'd 
. ..$1990 



^NEW 
PRODUCT!!! 
IMMEDIATE DELIVERY 

SCI Systems, Series 1 100 
Rotary Printer ... $1 245 

The revolutionary SCI printer has a 
speed of 2200 characters/sec, 40, 80, 




132 characters/line, 24 line format with 
full ASCII 64 character set in a 4" x 5" 
x9" package. 

The printer is factory assembled and 
tested and comes with an enclosure and 
standard RS232-C interface. 

The SCI printer can copy a full 1920 
character screen in less than one second. 



DESIGNER EQUIPMENT- 



E&L INSTRUMENTS 

OA3, OP-AMP Designer. Kit ... 

$102.50. Ass'd . . .$155.00 

BB4, Universal Powered Breadboard. Kit 

. . . $135.00. Ass'd . . . $94.50 

DD1, Digital Designer. Kit ... $77.75. 

Ass'd .. .$127.75 

For all digital circuit work, includes 
clock, power supply, logic lights, 
pulsers, switches and more. 



CONTINENTAL SPECIALITIES 

LM-1, Logic Monitor . . . $74.95 (Ass'd) 
Design Mate 4, Pulse Generator . . . 
$124.95 (Ass'd) 




ASSEMBLY TOOLS & AIDS- 



BW - 630 




OK MACHINES 

SP-50, Solder -Sucker ... $1 1.30 
BW-630, Hobby-Wrap, Battery powered 
wire-wrap gun . . . $34.95 
3907, Wire-Stripping tool . . . $7.25 

WELLER SP23K, 25 Watt Soldering Iron set, recommended for 
computer kits . . . $8.95 




VECTOR 

8800 VDP, Altair/lmsai prototype board . 
R32, Socket Pins, Gold, Package of 100 . . 

Wiring Pencil . . . $9.50 

Slit 'n Wrap . . .$75.00 



..$19.95 
.$14.95 



MICROCOMPUTER PERIPHERALS- 





CROMEMCO 

JS-1, JOY-STICK $65.00 (Kit) 
BYTESAVER Kit . . . $195.00 Ass'd . 
Fast Analog I/O with 7 channels 

Kit . . . $145.00 Ass'd . . . $245.00 



OLIVER AUDIO 

OP-80A, Manual Paper tape reader . . . $74.50 (Kit) 

$295.00 G . Risk Keyboard Kit $59.50 

SUPERSCOPE C-103, Audio Tape Recorder . . . $89.95 



COMPONENTS 



All new SPECIALS 

2708 $25.00/each 

1702A $6.50 /each 

Altair/lmsai 100 pin connectors $7.95 

Altair card guides $1 .95/pair 

Cannon plug set, 25 pin (Male, female, cover) .... $1 1 .00 



SUPPLIES 



TTY PAPER 

Yellow $4.00/roll, White $5.50/roll, TTY Ribbons: $2.75/ 
each 



Paper Tape 

Grey , oiled; Fan-fold: $6.00/ box, $2.50 / Roll 



INFORMATION TERMINALS 



Floppy Disks, FD-32-1000, Altair/Pertec compatible: $8.75 

3M 

Data Cartridge, DC300A, IBM compatible . . . $20.00 ea. 

Data Cartridge, DC100A, mini-cartridge $16.00/ea. 

Disk Cartridge, 902-1 2/16 $75.00/ea. 



the Computer Storejnc. 

120 CAMBRIDGE STREET, BURLINGTON, MASSACHUSETTS 01803 617-272-8770 



IN WIRE-WRAPPING 



W HASTHELINE 



MODEL 



WD-30 





W^ff 




WIRE DISPENSER 

■ 50 FT. ROLL OF 30 AWG. 
KYNAR WIRE-WRAPPING WIRE 

■ CUTS THE WIRE TO LENGTH 

■ STRIPS 1 INCH OF INSULATION 

AVAILABLE IN FOUR COLORS 



WD-30-B 
WD-30-Y 
WD-30-W 
WD-30-R 



BLUE WIRE 
YELLOW WIRE 
WHITE WIRE 
RED WIRE 



EACH 



PATENT PENDING 



MINIMUM BILLING $25.00 
ADD SHIPPING CHARGE $1.00 
NEW YORK STATE RESIDENTS 
ADD APPLICABLE TAX 

*KYNAR PENNWALT 



OK MACHINE & TOOL CORPORATION 

3455 Conner St., Bronx, NY. 10475 (212) 994-6600 / Telex 125091 



k) wire wrapping center 



Battery 

wire 

wrapping 

tool 



( Ml i 

(OM ['I ETE WIT1 BI'I 
AND SU. I VI 




'MINIMUM ORDER $25.00. SHIPPING CHARGE $1.00. N.Y. CITY AND STATE RESIDENTS ADD TAX 



OK MACHINE AND TOOL CORPORATION 

3455 CONNER STREET, BRONX. NEW YORK, N.Y. 10475 U.S.A. 

PHONE (212) 994-6600 TELEX NO .125091 
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CL/Ps 



Popular low-priced lamp 
tubular steel, spring 
balanced arms; vented 
snade; tension control 
knobs; 33" reach UL listed 
60 watt. Colors: Red, Yellow 
Blue, Black, White, ' 
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Yellow, 
'■ choices 
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MG10A 
List $72.00 



4.5*65;; 
4.5* l7 

SUE 

4.5*6|;, 

4.5 *y 
8.5 * 17 



PW>CE 

$ 1.97 

$ 2.4* 
$ 4.80 
$ 6.39 



Perfectly balanced, fluorescent 
lighting with precision magnifier 
lens. For prof'l, techn'l & hobbist. 
Has die cast protective shade, inst. start 
3 diopter lens. 42" reach. $4495 

with T-9 tluorescent 

lamp (required) 

$49.95 

colors: Gray or Black 



PRIORITY! ONE I ELECTRONICS 



10031 Woodley A/e, Sepulvecta CA, 91343 

Terms: BAC, MC, Check, Money Order, C.O.D. CA. residents add 6% sales tax. Orders less than $75.00 include 10% shipping 
& handling; excess refunded. Just in case . . . please include your phone no. Good thru October, 1977 



Send for our latest brochure. 



phone orders welcome (213) 893-8202 

PRIORITY 1 ELECTRONICS a div. of theHEATH Group. 



OEM and Institutional inquiries invited. 
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ONE MEGABYTE ON LINE 
FOR YOUR ALTAIR/IMSAI 
$685 COMPLETE 
Available Now from Listed Dealers 









Load Named Files Under MITS Basic. 

Access any File within 34 Seconds. 

Load Basic in 10 Seconds. 

Cassettes 100 percent interchangeable 
with no adjustments. 

Applications Programs Available on 
MECA Format Cassettes. 

Powerful Operating System 

Update Files /Data in Place 

Separate Audio Track allows 
Computer Control of Voice 
Responses. 

Eliminates Need for ROM /PROM 
Monitors 

Presently in use with MITS, IMSAI, 
POLY 88, Z-2, ZPU 




Business Applications: Ideal for Mailing Lists, Payroll, Billing, and Backing Store for Disk-Based Systems. 

Educational Applications: Using the Unique Audio Capability is ideal for Spelling Tutor, Vocabulary Training, 
Language Training, etc. 

Development System: Ideal as the Heart of a Low Cost Development System. Operating System includes Powerful File 
Management Capabilities plus an Assembler, Editor, Debug Routine, Tape Copy Routine, and Directory Reconstruction 
Program. 

Hobbyist System: Allows creation of talking games, intelligent phone answering System. Audio Burglary Deterrent. 

Assembled 
Prices: ALPHA-1/2 as shown, Complete with Controller Card, Two Drives, Kit & Tested 

Power Supply, Enclosure, Cable, Manual and Operating System. 

*Single to Quad Drive Systems Available. 



$685 



$965 



See a Demonstration of the ALPHA-1 System Today at the Following Dealers: 



THE COMPUTER STORE 

820 Broadway 

Santa Monica, CA 90401 

(213) 451-0713 

THE COMPUTER MART 

633-B Katella Ave. 
Orange, CA 92667 
(714)633-1222 

COMPUTER KITS 

1044 University Ave. 
Berkeley, CA 94710 
(415)845-5300 

COMPUTER STORE OF 
SAN FRANCISCO 

1093 Mission Street 

San Francisco, CA 94103 

(415) 431-0640 

COMPUTER SHACK 

3120 San Mateo N.E. 
Albuquerque, NM 87110 
(505) 883-8282, 883-8283 



ALTAIR COMPUTER CENTER 

611 N. 27th St., Suite 9 
Lincoln, NE 68503 
(402) 474-2800 

GATEWAY ELECTRONICS, INC. 

OF COLORADO 
2839 W. 44th Ave. 
Denver, CO 8021 1 
(303) 458-5444 

ALTAIR COMPUTER CENTER 

110 The Annex 
5345 East Forty First St. 
Tulsa, OK 74135 
(918) 664-4564 

ALTAIR COMPUTER CENTER 

5750 Bintliff Drive 
Houston, TX 77036 
(713) 780-898 

COMPUTER PRODUCTS UNLIMITED 

2412 S. Broadway 
Little Rock, AR 72206 
(501) 371-0449 



THE COMPUTER STORE OF ANN ARBOR 

310 East Washington St. 
Ann Arbor, Ml 48104 
(313)995-7616 

COMPUTER STORE OF DETROIT 

505-507 West 11 Mile St. 
Madison Heights, Ml 48071 
(313) 545-2225 

THE COMPUTER SYSTEMCENTER 

3330 Piedmont Road 
Atlanta, GA 30305 
(404) 231-1691 

CHICAGO COMPUTER STORE 

517 Talcott Rd. 

Park Ridge, IL 60068 

(312) 823-2388 

COMPUTE RS-TO-GO 

4503 West Broad St. 
Richmond, VA 23230 
(804) 335-5773 



Or Write/Phone: IIICCSI, 7344 Wamego Trail, Yucca Valley, CA 92284 • (714) 365-7686 

M24 
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SATISFY YOUR APPETITE 

FOR COMPUTER 

KNOWLEDGE 



WITH 
SAMS COOKBOOKS 



Send for the cookbooks and 
manuals described. Increase 
your knowledge of minicomput- 
ers, microprocessors, computer 
technology, related computer 
circuits and peripheral equip- 
ment. Be satisfied or your 
money back. 



r,u># 




How To Buy & Use 

Minicomputers 
& Microcomputers 

By William Barden, Jr. 
This manual gives you the 
basics of minicomputers and 
microcomputers. Explains 
their hardware and software, 
the peripheral devices available 
and various programming languages 
and techniques. Allows you to decide which 
system is best for your needs. 240 pages; 
softbound. No. 21351 $9.95 




Microcomputer Primer 

By Mitchell Waite and 
Michael Pardee 
Written for the beginner in the 
computer field. All the basic 
concepts and characteristics 
of microcomputers are 
explored. The easy to under- 
stand language prepares you 
for further study. 224 pages; 
softbound. No. 21404 
$7.95 




CMOS Cookbook 

By Don Lancaster 
Your complete guide to the 
understanding and use of 
Complementary Metal-Oxide- 
Silicon integrated circuits. 
Gives usage rules; power 
supply design examples; 
applications; information on 
breadboards, testing, tools, 
and interface. Detailed 
coverage of logic and more. 
416 pages; softbound. No. 21398 $9.95 
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The Big CMOS Wall Chart 35" x 23 

Big, readable wall chart provides essential 
information on CMOS devices. No. 21399 $2.95 




BANDBOX 









Computer Dictionary and 
and Handbook 

By Charles J. Sippi & 
Charles P. Sippi 
At your finger tips you have 
more than 22,000 definitions, 
acronyms, and abbreviations 
dealing with the field of data 
processing. Also 13 
appendices cover a myriad of 
computer related subjects. 
784 pages; hardbound. No. 
20850 $19.50 




TTL Cookbook 
By Donald E. Lancaster 
You'll discover what 
Transistor-Transistor Logic is, 
how it works and how to use 
it. Discusses practical digital 
applications. You'll learn to 
build TTL systems that 
entertain, test and train. 336 
pages; softbound No. 21035 
$8.95 
User's Guide to TTL (Wall Chart) 35" x 23" 
Shows you needed information on TTL 
devices at a glance. No. 21080 $2.50 




TV Typewriter Cookbook 

By Don Lancaster 
Your comprehensive guide to 
low cost television display of 
alpha-numeric and graphics 
data for microprocessor 
systems, word processing, TV 
titling and video games. 
Covers configurations, 
memories, keyboards, 
techniques and much more. 
256 pages; softbound. No. 
21313 $9.95 
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Active-Filter Cookbook 

By Don Lancaster 
Dynamic coverage of active 
filters. What they are and how 
to use them. Learn to build 
and apply them to audio 
equalizers, speech therapy, 
psychedelic lighting and more. 
240 pages; softbound. 
No. 21168 $14.95 
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IC Op-Amp Cookbook 

By Walter G. Jung 
Now one book gives you 
in-depth exposure to IC op 
amps. Covers theory and over 
250 practical circuit applica- 
tions. 592 pages; softbound. 
No. 20969 $12.95 



S 



Send your order 

Today! 

Send books and/or wall charts checked below, 

$ enclosed*. I understand that, if not 

completely satisfied, I may return my order 
within 10 days for a full refund. 

□ 21351 □ 21399 □ 21080 □ 20969 

□ 21404 □ 20850 □ 21313 □ 20715 
] 21398 ] 21035 ] 21168 



NAME 


please print 




ADDRESS 


CITY 


STATE 


ZIP 





o 

5 



•Include sales tax where applicable. 
Canadian prices slightly higher. 



u 
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Howard W. Sams & Co. f Inc. 

4300 West 62nd Street 
Indianapolis, Indiana 46206 




RTL Cookbook 

By Donald E. Lancaster 
You will learn the how and 
why of Resistor-Transistor 
Logic. Obtain useful design 
information and many digital 
applications. 240 pages; 
softbound. No. 20715 $5.75 
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THIS AD MENTIONS ONLY A FEW OF THE THOUSAN . S OF BARGAIN ITEMS AVAILABLE FROM THE GIANT B&P CATALOG. CIRCLE THE READER SERVICE CARD FOR OUR CATALOG! 
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B&L HELIUM NEON GAS 

ILASER POWER SUPPLY 
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Complete laser power supply, including 
case, coil, and enough room to mount a 
laser tube. We have tried it with a Hughes 
laser tube and it fits easily. This supply 
should power any 1mW helium neon gas 
laser, like those manufactured by B&L, 
Metroligics, etc. Brand new, bo«ed. 
Sh.Wt. 12 Lbs. . . 5Z00178 . . $15.00 
8 for $100.00. . 5Z00178 . $100.00/8 



TV to MONITOR INTERFACE KIT 

TV game board allows interface of any 
TV as a video monitor for computer use. 
With power supply & data for 300/75 
ohm. Home brew money saver! 3 Lbs. 
7ZU70213 . . . $5.00 ea . . . $27.88 for 5 



\n 




COLOR "TV 

CHASSIS & PARTS 

New solid state 
color TV chassis and 
parts for use with In 
Line black matrix picture tubes. Features 
include one button color tuning AFC and 
low power consumption. 

We have two chassis types, the TS951 
(for 13 & 15") and the TS953 (for 19"). 

To build a complete 19" TV these parts 
must be added: UHF & VHF tuners, pic 
ture tube, tube shield, purity magnets, an- 
tenna, yoke, speaker, on off switch, 4 
10K pots, binding posts & case. To build 
a 13" or 15" TV you'll have to add: pic 
ture tube, tube shield, yoke, purity mag 
nets, antenna, 2nd stage hi voltage boost, 
binding posts & case (chassis has tuners). 

We do not offer a complete parts pack 
age, but we do include full tech. training 
manual, and we have some parts available. 

These chassis are new & guarenteed. 

Price List Sh. Wt. 12 Lbs. each. 

13" TV Chassis (w/tuners & controls) 

6Z60175 $49.50 

15" TV Chassis (w/tuners & controls) 

6Z60174 $49.50 

19" TV Chassis (no tuners, no controls), 

6Z60172 $29.50 

VHF Tuner (for 19") . .6Z60303 . $8.50 
UHF Tuner (for 19") . 6Z60304 . $2.50 
Antenna Telescope . 5MI00419 . $1.50 
Binding Post Ass'y. . 4M 1 00422 . $1.50 

ALSO 



We have found some of the same model 
"TV" chassis that have been damaged, 
most with bent frames or cracked PC. 
boards. They are sold "AS IS", at low, 
low prices. Parts are worth 5X as much. 
All sales final. Sh.Wt. 12 Lbs. each. 

13" Chassis . . . 7DZ70059 . . . $22.50 
15" Chassis . . . 7DZ70060 . . . $22.50 
17" Chassis . . . 7DZ70061 . . . $14.88 
19" Chassis . . . 7DZ70062 . . . $14.88 




JOYSTICKS 

Two 1 0K POT'S 

Super for X-Y func- 
tions: audio, computer, 
remote control, graph- 
ics, etc. Sh. Wt. 8 oz. 
7J70163 $4.95 



LOGIC & OP AMP 
POWER SUPPLY 




This regulated power supply has out 
puts of ±15 volts at 0.25 amps and +5 
volts at 2 5 amps, with an input of 115 
VAC. Manufactured by a computer 
company as part of a phone data termi 
nal. Three (3) 723's (IC's) are used for 
voltage regulation. Units have barrier 
strip outputs, and are open frame Size: 
5" x 9" x 2". New surplus. Qty Ltd. 

Sh. Wt. 5 Lbs . . 6MI60215 . S17.50 
3forS45 00. 6MI60215 . $45 00 3 



FERRIC CHLORIDE 
P.C. BOARD ETCHANT 

New, packaged ferric chlor 
ide crystals in 1 Lb. bags. Use 
to make 64 oz. of PC. board 
etching solution by simply 
adding water. Our competi- 
tion sells 6 oz. of this for 
S3. 95 ... at our low price 
you get over 10 times as 
much for $3.00! Quantity is limited. 
Sh. Wt. Vh Lbs. . 7H70258 . $3.00/bag 
4 bags for $10.00 $10.00/4 bags 




BOOKSHELF OR FLOOR 
SPEAKER CABINETS 



INPUT OUTPUT TERMINAL 




A great place to start for building a 
microprocessor. These units were part 
of a comlex computer system. The term 
inal contains: keyboard; CRT; drive cir 
cuits; ASC11 output; and a complete 
128 page technical manual with operat 
ing and repair instructions, which makes 
it easy to modify the terminal for your 
applications. (Character generator was 
part of a separate control section which 
is not supplied. The terminal can be 
used when modified using character gen 
erator LSI chips, such as the 2513, 2516 
or other such IC's). 

The keyboard is a 50 key alpha -numer- 
ic (and others) block keyboard, with 
ASC11 output. Display capactiy is 768 
(12 lines of 64), 384, 256, 128 and so 
on, depending on character size desired. 
The character size may be adjusted from 
approximately typewriter size up to %" 
The viewing screen of the CRT utilizes 
a high contrast, low persistence, emerald 
green phosphor. Each character is com- 
posed from a 5 x 7 dot pattern, register 
ing clearly and sharply against a dark 
background. Controls provided include: 
on/off; brightness; focus; and character 
height. 

Great as a microprocessor input & out- 
put device. The display stations are used, 
removed from airline reservation sys- 
tems, hotel reservation systems, stock 
exchanges, etc. Sh.Wt. 35 Lbs. 

NEVER BEFORE at this LOW PRICE! 
6NB60336. . $29.95 ea . . $100.00 for 4 




Large computer designed cabinet made 
for an 8" woofer, 4" tweeter or midrange 
and a 3% M tweeter or ducted port (speak 
ers not included). Compact cabinet mea 
sures 21" high x 12" wide x 8" deep. 
Good for floor, wall or bookshelf, just 
add 2 or 3 speakers, acoustic padding and 
crossover network. Grill cloth included. 
A fine pair of cabinets. Sh. Wt. 30 Lb/pr. 

7OB70197 $25.00/pair 

4 pair for $80.00 $80.00/4 pair 



POWER /ij^ 
SUPPLY/E ^ fafrflSBT™ 

KITS f [ ^§ 

1. C.B. POWER SUPPLY KIT 

A complete kit which puts out 10 to 24 
VDC at 2 amps, regulated, 115 VAC in. 
Can be wired for contant 13.8VDC, ideal 
& compact for C.B. Kit includes PC card, 
components and instructions . . . just add 
your own case. Super as a bench supply! 
Sh.Wt. 6 Lbs. . . . 6C60498. . . $14.88 

2. 5A, 10to24VDC Reg. PS. KIT 
A simple, adjustable regulated power sup 
ply. Kit includes all components, vector 
board and complete schematics. All you 
add is the case. A powerful supply! 
Sh.Wt. 15 Lbs. . 6MI60301 . . S14.88 

3. to 30V AC/DC PS. KIT 

This high amp adjustable supply is an 
easy kit to build. It includes a to 40 
volt autotransformer (Variac®), 24V 5A 
transformer and all other components. 
Useful as a battery charger, bench supply 
or any use requiring high current. 
Sh. Wt. 9 Lbs. . . 6C60462. . . $14.50 




LARGE 
SPEAKER 
CABINET 



This enclosure was intended to go into 
a system that is renowned to be the most 
accurate medium priced speaker on the 
market. Size: 25V4" high x 15 1 /4" wide x 
9%" deep. Cabinet will accomadate a 
10" woofer, a 4 or 5" midrange and a 
4" tweeter. Walnut grained vynal ext- 
erior, black vynal front face. Qty. Ltd., 
With data & grill cloth. Sh. Wt. 18 Lbs. ea. 

7OB70189 $19.88 each 

Pair for $34.88 $34.88/pair 



DIGITAL CLOCK/ALARM 




New surplus clock alarm movement by 
General Time (Tally). This lighted digital 
movement was part of a clock/radio 
alarm, and has a 15 amp SPST switch to 
turn on radio (or whatever) at the time 
that you set. Numeral Height is 0.3". 
Overall dimensions are 5" wide x 3-1/8" 
deep x 2 ■%" high. Runs on 115V, 60 Hz. 
Sh.Wt. 6oz 7D70235 $4.00 



i a • 



"THE NAME CALLER 

AUTOMATIC 

PHONE DIALER 



POSTAGE: Please add sufficient funds 
for postage and insurance. Shipping 
weight for merchandise is listed at the 
end of each product description. All 
shipping is from Peabody, Ma. 01960 
Mass. Residents Add 5% Sales Tax. 

SEND FOR OUR FREE CATALOG! 

Or, receive our catalog in 
an order and insure yourself 
of a place on our mailing list 



Here's a neat item, brand new and pack- 
aged surplus. Great for business, home, 
baby sitters, people confined to beds, 
emergencies ... or just as a convenience. 
Keep all your most often called numbers 
in memory at all times. Two models 
available: Home 2001 and Business 3001, 
(Business 3001 has 40 pin connector for 
multi-line phones). Sh.Wt. 12 Lbs. 

Home 2001 . . . 7ZU70265 . . . S28.88 
Business 3001. . . 7ZU70266 . . $38.88 



PHONE ORDERS WELCOME! 

Bank Americard, Master Charge and 

American Express Accepted. 
Phone: (617) 531 5774 / 532 2323 
$10.00 Minimum on Charge Orders 
SEND ORDERS TO: 

B&F ENTERPRISES 

Dept. K 

119 FOSTER STREET 

PEABODY, MA. 01960 

(617) 531-5774/532-2323 



or 2 players - 1 to 10 ball speed dual 
paddle size - sound. These games were 
never finished at the factory. You do a 
little soldering and mounting to complete 
the work left undone The IC board is al 
ready assembled and has passed Q.C. Just 
add some hardware to complete the pro 
ject: a TV game for under $10. Complete 
with instructions, qty. ltd. Sh. Wt. 4 Lbs. 
7ZU70250 $8.88 ea . . $69.99 for 10 



DRINK 
MIXER 
KIT 

Through a lucky pur ** 
chase we obtained some 
new drink mixer parts. 
We have all parts except 
the top cover, but you 
can make your own or 
operate without it. Now you can build a 
$20.00 mixer for under $5.00. Great for 
shakes, kids love 'em. Includes motor, 
mixer, screws, line cord, stand, switch 
and 16 oz. mixer cup. 
Sh. Wt. 5 Lbs 7M370053. . . $4.88 

Spare MIXER CUP for above: 
Sh.Wt. 8oz. . 7M370054. . $1.50 each 




^^ 




TOUCH-TONE 
GENERATOR 

CHIP 

New, 2 of 8 encoder chip ME8900, (sim 
ilar to the MC 14410). Sold with data 
sheet on uses of MC14410 chip. No 
crystals required. Sh. Wt. 8 oz. 

7 VL70160. . $6.95 ea. . . $6000 for 10 

MM 5240 STATIC CHARACTER 

GENERATOR CHIP 

64 8x5 characters, 2,560 bit. With data. 

Sh .Wt. 8 oz. . . 7IC70231. . . $600 ea. 

MEMORY CHIPS 

PROM's: Mfg. by MMI & Signetics 

t No. 6301, 1024 bit, 256x4, TTL, 
equal to Fairchild 93427C/M 

Sh.Wt. 8oz 7IC70173 . . . $2.00 

(specify MMI 6301) 

t No. 6306 2048 bit, 512x4, TTL. 
equal to Fairchild 93446C/M 

Sh.Wt. 8oz 7IC70174 . . . $2.00 

(Specify MMI 6306) 

t No. 82S126 Signetics, 1025 bit, 256 x4 

TTL, equal to Fairchild 9341 7C/M 

Sh.Wt. 8 oz 7IC70175 . . . $2.00 

(Specify Signetics 82S126) 



TOUCH-TONE 

CALLING 
KEYBOAR 
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New surplus boxed "ITT" keyboard, 
just the thing to make your own touch 
tone phone or repeater. You can use 
these with our dialer chips ME 8900, 
MC 14410 or our Auto Dialer kit No. 
6M 1601 89. Supplied with typical ap 
plications circuit diagrams. 

Sh.Wt. 8 oz 7MI70162 . $5.88 

3forS17.00. 7MI70162 . S17.00/3 
GTE (AE) Used Touch-Tone Keyboard 
Sh.Wt. 1 Lb 6MI60182 $5 00 

Chorr erics Touch Tone Keyboard New 
Sh.Wt. 8oz. . . . 5MI00349 . S4.50 



PHONE ORDERS WELCOME' - (617) 531-57 74/532-2323 — BAN K AMER IC AR D / MASTER CHARGE / AMERICAN EXPRESSCARDS ACCEPTED 
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Bearcat i? 1 1 j Features 

• Crystal-less — Without ever buying a crystal you can 
select from all local frequencies by simply pushing a few 
buttons. 

• Decimal Display — See frequency and channel 
number — no guessing who's on the air 

• 5-Band Coverage — Includes Low. High. UHF and UHF 
"T" public service bands, the 2-meter amateur (Ham) 
band, plus other UHF frequencies 

• Deluxe Keyboard — Makes frequency selection as easy 
as using a push button phone Lets you enter and 
change frequencies easily try everything there is to 
hear 

• Patented Track Tuning — Receive frequencies across the 
full band without adjustment Circuitry is automatically 
aligned to each frequency monitored 

• Automatic Search — Seek and find new. exciting 
frequencies 

• Selective Scan Delay — Adds a two second delay to 
prevent missing transmissions when "calls" and 

answers" are on the same frequency 

• Automatic Lock-Out — Locks out channels and skips" 
frequencies not of current interest 

• Simple Programming — Simply punch in on the 
keyboard the frequency you wish to monitor 

• Space Age Circuitry — Custom integrated circuits a 
Bearcat tradition 

• UL Listed/FCC Certified — Assures quality design and 
manufacture 

• Rolling Zeros — This Bearcat exclusive tells you which 
channels your scanner is monitoring 

• Tone By-Pass — Scanning is not interrupted by mobile 
telephone tone signal 

• Manual Scan Control — Scan all 10 channels at your 
own pace 

• 3-Inch Speaker — Front mounted speaker for more 
sound with less distortion 

• Squelch — Allows user to effectively block out unwanted 
noise. 

• AC/DC — Operates at home or in the car 

TM 
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BearcatcV/jf 
Specifications 

Frequency Reception Range 

Low Band 32—50 MHz 

"Ham" Band 146—148 MHz 

High Band 148— 174 MHz 

UHF Band 450—470 MHz 

T Band 470—512 MHz 

♦Also receives UHF from 416—450 MHz 
Size 

10 V Wx3" Hx7%"D 
Weight 

4 lbs. 8 oz. 
Power Requirements 

117V ac, 11W; 13.8Vdc.6W 
Audio Output 

2Wrms 
Antenna 

Telescoping (supplied) 
Sensitivity 

0.6/Ltv for 12 dB SINAD on L & H 

bands 

U bands slightly less 
Selectivity 

Better than -60 dB @ ± 25 KHz 
Scan Rate 

20 channels per second 
Connectors 

External antenna and speaker; AC & 

DC power 

Accessories 

Mounting bracket and hardware 
DC cord 



COMMUNICATIONS 
ELECTRONICS 

Box 1002 

Ann Arbor, Michigan 48106 USA 



master charge 

THE INTERBANK CARO 



BankAmericaro 



//*//■/'//// /// // 



$289. 



The Bearcat® 210 is a sophisticated 
scanning instrument with the ease of 
operation and frequency versatility 
you've dreamed of. Imagine, selecting 
from any of the public service bands 
and from all local frequencies by 
simply pushing a few buttons. No 
longer are you limited by crystals to a 
given band and set of frequencies. It's 
all made possible by Bearcat spaceage 
solid state circuitry. You can forget 
crystals forever. 

Pick the 10 frequencies you want to 
scan and punch them in on the 
keyboard. It's incredibly easy. The 
large decimal display reads out each 
frequency you've selected. When you 
want to change frequencies, just enter 
the new ones. 

Automatic search lets you scan any 
given range of frequencies of your 
choice within a band. Push-button 
lockout permits you to selectively skip 
frequencies not of current interest. 
The decimal display with its exclusive 
'rolling zeros' tells you which 
channels you're monitoring. When the 
Bearcat 210 locks in on an active 
frequency the decimal display shows 
the channel and frequency being 
monitored. 

With the patented track-tuning 
system, the Bearcat 210 automatically 
aligns itself so that circuits are always 
'peaked' for any broadcast. Most 
competitive models peak only at the 
center of each band, missing the 
frequencies at the extreme ends of the 
band. 

The Bearcat 210's electronically 
switched antenna eliminates the need 
for the long low band antenna. And a 
quartz crystal filter rejects adjacent 
stations as well as noise interference. 

Call toll-free 800-521-4414 now to 
place a BankAmericard or Master- 
charge order. This is our 24 hour 
phone to our order department and 
only orders may be processed on this 
line. To order in Michigan or outside of 
the U.S. dial 313-994-4441. 

Add $5.00 for U.S. shipping or $9.00 
for air UPS to west coast. Charge cards 
or money orders only please. Interna- 
tional orders invited. Michigan resi- 
dents add tax. Please write for 
quantity pricing. 
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DIODES/ZENERS 




SOCKETS/BRIDGES 




TRANSISTORS, LEDS, etc. 




1 1N914 


100v 


10m 


A .05 


8-pin pcb .25 ww 


.45 


2N2222 NPN 






.15 


1 N4004 


400v 


1A 


.08 


14-pin pcb .25 ww 


.40 


2N2907 PNP 






.15 


1 N4005 


600v 


1A 


.08 


16-pin pcb .25 ww 


.40 


2N3740 PNP 


1A 60v 


.25 


1 N4007 


1000v 


1A 


.15 


18-pin pcb .25 ww 


.75 


2N3906 PNP 






.10 


1N4148 


75v 


10m 


A .03 


22-pin pcb .45 ww 


1.25 


2N3054 NPN 






.35 


1N753A 


6.2v 


z 


.25 


24-pin pcb .35 ww 


1.25 


2N3055 NPN 


1 5A 60v 


.50 


1N758A 


10v 


z 


.25 


28-pin pcb .35 ww 


1.45 


T1P125 PNP 


Darlington 


.35 


1N759A 


12v 


z 


.25 


40-pin pcb .50 ww 


1.95 


LED Green, Red, 


Clear 


.15 


1N4733 


5.1v 


z 


.25 


Molex pins .01 To-3 Socket* 


; .25 


D.L.747 7seg 


5/8 


" high com-anode 


1.95 


1N5243 


13v 


z 


.25 






XAN72 7 seg 


com- 


1.50 


1N5244B 


14v 


z 


.25 


2 Amp Bridge 100-prv 


1.20 


FND 359 Red 7 


seg 


corn-cathode 


1.25 


1N5245B 


15v 


z 


.25 


25 Amp Bridge 200-prv 


1.95 










I C MOS 




— 


T T 


L - 








I 4000 


.15 


7400 


.15 


7473 .25 


74176 


1.25 


74H72 .55 




74S133 


.45 


4001 


.20 


7401 


.15 


7474 .35 


74180 


.85 


74H101 .75 




74S140 


.75 


4002 


.20 


7402 


.20 


7475 .35 


74181 


2.75 


74H103 .75 




74S151 


.35 


4004 


3.95 


7403 


.20 


7476 .30 


74182 


.95 


74 H 106 .95 




74S153 


.35 


4006 


1.20 


7404 


.15 


7480 .55 


74190 


1.75 






74S157 


.80 


4007 


.35 


7405 


.25 


7481 .75 


74191 


1.35 






74S158 


.35 


4008 


1.20 


7406 


.35 


7483 .95 


74192 


1.65 


74 LOO .35 




74S194 


1.05 


4009 


.30 


7407 


.55 


7485 .95 


74193 


.85 


74L02 .35 




74S257( 8123) 


.25 


4010 


.45 


7408 


.25 


7486 .30 


74194 


1.25 


74L03 .30 








4011 


.20 


7409 


.15 


7489 1.35 


74195 


.95 


74L04 .35 








4012 


.20 


7410 


.10 


7490 .55 


74196 


1.25 


74L10 .35 




74 LS00 


.45 


4013 


.40 


7411 


.25 


7491 .95 


74197 


1.25 


74L20 .35 




74LS01 


.45 


4014 


1.10 


7412 


.30 


7492 .95 


74198 


2.35 


74L30 .45 




74LS02 


.45 


4015 


.95 


7413 


.45 


7493 .40 


74221 


1.00 


74L47 1.95 




74 LS04 


.45 


4016 


.35 


7414 


1.10 


7494 1.25 


74367 


.85 


74L51 .45 




74LS05 


.55 


4017 


1.10 


7416 


.25 


7495 .60 






74L55 .65 




74LS08 


.45 


4018 


1.10 


7417 


.40 


7496 .80 






74L72 .45 




74LS09 


.45 


4019 


.70 


7420 


.15 




75 108 A 


.35 


74L73 .40 




74LS10 


.45 


4020 


.85 


7426 


.30 




75110 


.35 


74L74 .45 




74LS11 


.45 


4021 


1.35 


7427 


.45 


74100 1.85 


75491 


.50 


74L75 .55 




74LS20 


.40 


4022 


.95 


7430 


.15 


74107 .35 


75492 


.50 


74L93 .55 




74LS21 


.25 


4023 


.25 


7432 


.30 


74121 .35 






74L123 .55 




74LS22 


.25 


4024 


.75 


7437 


.35 


74122 .55 










74LS32 


.40 


4025 


.35 


7438 


.35 


74123 .55 


74H00 


.25 






74LS37 


.40 


4026 


1.95 


7440 


.25 


74125 .45 


74H01 


.25 


74S00 .55 




74LS40 


.55 


4027 


.50 


7441 


1.15 


74126 .35 


74H04 


.25 


74S02 .55 




74LS42 


1.75 


4028 


.95 


7442 


.55 


74132 1.35 


74H05 


.25 


74S03 .40 




74LS51 


.65 


4030 


.35 


7443 


.85 


74141 1.00 


74H08 


.35 


74S04 .35 




74LS74 


.75 


4033 


1.95 


7444 


.45 


74150 1.00 


74H10 


.35 


74S05 .35 




74LS86 


.75 


4034 


2.45 


7445 


.80 


74151 .75 


74H11 


.25 


74S08 .35 




74LS90 


1.30 


4035 


1.25 


7446 


.95 


74153 .95 


74H15 


.30 


74S10 .35 




74LS93 


1.00 


4040 


1.35 


7447 


.95 


74154 1.05 


74H20 


.30 


74S1 1 .35 




74LS107 


.95 


4041 


.69 


7448 


.95 


74156 1.15 


74H21 


.25 


74S20 .35 




74LS123 


1.00 


4042 


.95 


7450 


.25 


74157 .65 


74H22 


.40 


74S40 .25 




74LS151 


.75 


4043 


1.25 


7451 


.25 


74161 .85 


74H30 


.25 


74S50 .25 




74LS153 


1.20 


4044 


.95 


7453 


.20 


74163 .95 


74H40 


.25 


74S51 .45 




74LS157 


.85 


4046 


1.50 


7454 


.25 


74164 .60 


74H50 


.25 


74S64 .25 




74LS164 


1.90 


4049 


.80 


7460 


.40 


74165 1.50 


74H51 


.25 


74S74 .40 




74LS367 


.85 


4050 


.60 


7470 


.45 


74166 1.35 


74H52 


.15 


74S112 .90 




74LS368 


.70 


4066 


1.35 


7472 


.45 


74175 .80 


74 H 53 J 


.25 


74S114 1.30 








4069 


.40 








74H55 


.25 










4071 


.35 




















4082 


.45 




















9000 SERIE 


ES 


LINEARS, 


REGUl 


.ATORS, etc. 








9301 




.85 


8266 .35 


LM320K5 (7905) 1.65 


LM340T-24 


.9 


5 


LM723 


.50 


9309 




.35 


8836 .95 


LM320K12 


1.65 


LM340K-12 


2.1 


5 


LM725 


1.75 


9322 




.85 


MCT2 .95 


LM320T12 


1.25 


LM340K-15 


1.2 


5 


LM739 


1.50 


95H03 




.55 


8038 3.95 


LM320T15 


1.65 


LM340K-18 


1.2 


5 


LM741 8-14 


.20 


9601 




.75 


LM201 .75 


LM339 


.95 


LM340K-24 


.9 


5 


LM747 


1.10 


9602 




.50 


LM301 .25 


7805 (340T-5) 


.95 


LM373 


2.9 


5 


LM 1 307 


1.25 








LM308 (Mini) .75 
LM309H .65 


LM340T-12 
LM340T-15 


1.00 
1.00 


LM380 
LM709(8,14 PIN) 


.9 
.2 


5 
5 


LM1458 
LM3900 


.95 
.50 


MEMOF 


>CKS 


1 V 1 l_ 1 V lv/ 




' V^ l\U 


LM309K(340K-5).85 


LM340T-18 


1.00 


LM711 


.4 


5 


LM75451 


.65 


74S188 (8223) 


3.00 


LM310 1.15 












NE555 


.50 


1702A 




7.95 


LM311D(Mini) .75 












NE556 


.95 


MM5314 
MM5316 




3.00 
3.50 


LM318 (Mini) .65 












NE565 
NE566 


.95 
1.75 












2102-1 
2102L-1 




1.75 
1.95 


INTEGRATED CIRCUITS U 


NLIMITED 






NE567 
SN72720 


1.35 
1 35 


TMS601 1 NC 


6.95 


7889 Clairemont Mesa Blvd. San Diego 


, CA 92 


111 (714)278-43 


94 


SN72820 


1 • v^ \J 

1.35 


8080AD 




15.00 


All orders shipped prepaid 


No mi 


nimum 










8T13 




1.50 


Open accounts invited 


COD c 


>rders accepted 










8T23 




1.50 


Discounts available at OEM Quanti 


ties 










8T24 




2.00 


California Residents add 6% Sales " 


rax 




19 






2107B-4 




4.95 


24 Hour Phone (714) 278-4394 


MasterC 


harge / BankAmericard 











NEW LSI TECHNOLOGY 



FREQUENCY COUNTER 



TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! 



SIZE: 

3" High 

6" Wide 

5 1 /2"Deep 



OPTOlLICTMONICft.iMC. 



*e.»0 



tf* 



fctf* 




5 5 3 5 




fMBUtNOY 




1 % LBS. 

COLOR: 

BLACK 

FACTORY DIRECT PRICES 

KIT#FC-50C 60 MHZ COUNTER WITH CABINET & PS. . 

KIT#PSL-350 350 MHZ PRESCALER [NOT SHOWN] 

KIT#PSL-650 650 MHZ PRESCALER [NOT SHOWN] .... 

MODEL #FC-50WT 60 mhz counter wired, tested & cal. 

MODEL#FC-50/600 WT. . 600 mhz counter wired, tested & cal. 



$99.85 

23.95 

. 29.95 

165.95 
199.95 



KIT #FC-50CIS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP 
INSTRUCTIONS. WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. PRESCALERS 
WILL FIT INSIDE COUNTER CABINET. 



FEATURES AND SPECIFICATIONS 



DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 
GATE TIMES 1 SECOND AND 1/10 SECOND 

[AUTO DEC. PT PLACEMENT] 
RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ [65 MHZ TYPICAL]. 
SENSITIVITY: 10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ TYP 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION] 
ACCURACY: _ 1 PPM i ♦ .0001 AFTER CALIBRATION TYPICAL 

STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [001 XTAL| 
IC PACKAGE COUNT: 8 [ALL SOCKETED] 

INTERNAL POWER SUPPLY: 5 2 V DC AT 800 MA REGULATED. 
INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ. 
POWER CONSUMPTION: 4 WATTS 
INPUT CONNECTOR: BNC TYPE 



PLEXIGLAS CABINETS 

^^^rt Great forClocks or any LED 

■■fl Digital project Clear-Red 

Bp^^^JJ Chassis serves as Bezel to 

\ increase contrast of digital 

X JTCABINET I displays 

3"H,6 1 /4"W,5VTD Black. White or 

Clear Cover 



CABINET II 
2tt"H.5"W,4"D 



$6.50 



REDORGREYPLEXIGLASFOR DIGITAL BEZELS 
3"x6'x1/8" 05« ea 4/*3 




• ' !* » ' « 



SEE THE WORKS Clock Kit 

Clear Plexlglas Stand 

•6Big 4*' digits 

• l2or 24 hr time 
•3 set switches 

• Plug transformer 
•aj^parts included 

Plexiglas is 
Pre-cut & drilled 

Kit #850-4 CP 

Si*e S"H.4tVW,3"Cf 

2/»45. 




♦23*» a 






60 HZ. 

XTAL TIME BASE 

Will enable 
Digital Clock Kits 
or Clock-Calendar 
Kits to operate 
from 12V DC 
1"x2 "PC Board 
Power Req 5-15V 
(2 5 MA TYP ) 
Easy 3 wire hookup 
Accuracy ± 2PPM 
#TB-1 (Adjustable 
Complete Kit M95 

Wir & Cal $9.95 



E-OIGrr LEO CLOCK CRLEflDRR Kl'i 

onrE-rims-snoBSE RLRsmt mass... mimi 



FOR THE BUILDER THAT WANTS THE BEST FEATURING 12 OR 24 HOUR TIME — 

29-30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX TIMER CIRCUITS 

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 
VAC/60Hz power pack with cord and top quality components through-out. 



7001BWITH6 5 DIGITS $39 95 

7001C WITH 4 6 DIGITS & 

2 3 DIGITS FOR SECONDS $42 95 

KIT 7001 X WITH 6 6 DIGITS $45 95 

KITS ARE COMPLETE (LESS CABINET) 

ALL 7001 KITS FIT CABINET I AND ACCEPT 



BEH3B 



SPECIAL PRICING! 

PRIME - HIGH SPEED RAM 

21 L02-3 

LOW POWER - FACTORY FRESH 

1-24 $1.95 ea 100-199 $1.60ea 

25-99 1.75 ea 200-499 1.45 ea 

OVER 500 PCS. $ '1. 39 ea. 



JUMBO DIGIT CLOCK 

A complete Kit (less Cabinet) featuring : 
six .5" digits. MM5314 IC 12/24 Hr. 
time. PC Boards. Transformer, Line 
Cord. Switches and all Parts. Ideal Fit 
in Cabinet II 

Kit #5314-5 $ 19 95 



2/*38. 




7001 X DISPLAY ;ool B D iSPLA> 

QUART2CRYSTAL TIME BASE KIT TB 1 



^•4& 



& JUMBO DIGIT $Q95ea 

CONVERSTION KIT «9 

Convert small digit LED clock to large 
.5** displays. Kit includes 6 - LED's. 
Multiplex PC Board & Hook up info. 
Kit #JD-1CC For Common Cathode 
Kit #JD-1CA For Common Anode 



PRINTED CIRCUIT BOARDS for CT 7001 Kits 
sold separately with assembly info. PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout 



Specify for 7001 

B.CorX $7.95 



llWSIUz LEO CLOCK 



AUTO BURGLAR 
ALARM KIT 

AN EASt TO ASSEMBLE AND EASY TO INSTALL 
ALARM PROVIDING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR POS 1 GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AT 1HZ RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR EXIT ENTRY t ALARM PERIOD UNIT 
MOUNTS UNDER DASH REMOTE SWITCH 
CAN BE MOUNTED WHERE DESIRED CMOS 
RELIABILITY RESISTS FALSE ALARMS t 
PROVIDES FOR ULTRA DEPENDABLE ALARM 
DO NOT BE FOOLEDBY LOW PRICES' THIS IS A 
TOP QUALITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS AND IN 
STRUCTIONS OR AVAILABLE WIRED AND 
TESTED 




KIT#ALR-1 
$9.95 

#ALR-1WT 

WIRED& 

TESTED 

$19.95 



VARIABLE REGULATED 

1 AMP 
POWER SUPPLY KIT 

• VARIABLE FROM 4 to 14V 

• SHORT CIRCUIT PROOF 

• 723 IC REGULATOR 

• 2N3055 PASS TRANSISTOR 

• CURRENT LIMITING AT 1 Amp 
KIT IS COMPLETE INCLUDING 
DRILLED & SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FQRMER) KIT0PS-01 >8 9S 
TRANSFORMER 24V CT will 
provide 300MA at i2Vand 

1 Ampat5V. S3. 50 



MODEL 

#2001 



H" DIGITS! 

12 VOLT AC or 
DC POWERED 



!am 



6 JUMBO 4 RED LEDS BEHIND RED FILTER LENS WITH CHROME RIM 
SET TIME FROM FRONT VIA HIDDEN SWITCHES • 12/24-Hr. TIME FORMAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP PLASTIC 
BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY 
OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off in Car. 



HOOK-UP 
Etc 



• TOP QUALITY PC BOARDS & COMPONENTS 

• MOUNTING BRACKET INCLUDED 
KIT #2001 
COMPLETE KIT 
{Less 9V Battery] 

ASSEMBLED UNITS WIRED & TESTED "~ ^~" 

ORDER #2001 WT [LESS 9V. BATTERY] 

Wired for 12-Hr. Op. if not oth erwise specified 



INSTRUCTIONS. 

115 VAC &*) 

Power Pack ^ 
#AC 1 



3 OR $0795 

MORE ** # EA 




OPTOELECTRONICS. INC. 



BOX 219 • HOLLYWOOD. FLA 33022 • (305) 921 2056 



ISTORE: 823 S. 21 



'mtiiti criaro* 



|ANlAM(*iCaftO 



ORDER BY PHONE OR MAIL 
COO OROERS WELCOME 

Orders Under $15 Add $1 00 Handling 
Fla Res Please Add 4% Sales Tax. 



WE PAY ALL SHIPPING IN CONTINENTAL USA - OTHERS ADD 5% [ 10% FOR AIRMAIL] 






'^CRYSTALS 'ar*- 

_ -uiA- THFSF FRFmiFNPIFS run v ^^-ir-. — - 



THESE FREQUENCIES ONLY 

Part* Frequency Case Style 

CY1A 1000 MHz HC33 U 

CY2A 2.000 MHz HC33 U 



CY2.01 



2.010 MHz 



HC33/U 



Price 

S5 95 

S5 95 

TT951 



CY3A 

CY7A 

CY12A 

CY14A 

CY19A 

CY22A 

CY30B 



4 000 MHz 
5.000 MHz 
10.000 MHz 
14 31818 MHz 
18.000 MHz 
20.000 MHz 
32 000 MHz 



HC18U 
HC18U 
HC18U 
HC18U 
HC18U 
HC18U 
HC18U 



$4.95 
$4 95 
$4 95 
$4 95 
$4 95 
S4 95 
$4 95 



XR-2206KB Kit 

WAVEFORM 
GENERATORS 

XR 205 $8 40 

XR-2206CP 4 49 

XR-2207CP 3 85 



$2995 Special 

EXAR 



STEREO DECODERS 
XR-1310CP $3.20 

XR-1310EP 3 20 

XR-1800P 3 20 

XR-2567 2 99 



MISCELLANEOUS 

XR-2211CP $6 70 

XR-4136 99 

XR 1468 3 85 

XR 1488 5 80 

XR 1489 4 80 

XR-2208 5 20 



XR 2206KA Kit $19.95 
TIMERS 
XR-555CP S J9 

XR-320P 1 55 

XR-556CP 1 85 

XR-2556CP 3 20 

XR-2240CP 3 25 

PHASE LOCKED LOOPS 
XR-210 5 20 

XR-215 660 

XR-567CP 1 95 

XR-567CT 1 70 



MICROPROCESSOR COMPONENTS 



8080A CPU 

8212 8 Bit Input/Output 

8214 Priority Interrupt Control 

8216 Bi -Directional Bus Driver 

8224 Clock Generator/Driver 
CDP1802 - with user manual 

CPUS 

8080 Super 8008 

8080A Super 8008 

2650 8 BIT MPU 

SRS 

2504 1024 Dynamic 

2518 Hex 32 BIT 

2519 Hex 40 BIT 

2524 512 Dynamic 

2525 1024 Dynamic 
2527 Dual 256 BIT 
2529 Oual 512 BIT 

2532 Quad 80 BIT 

2533 1024 Static 
3341 Fito 
74LS670 16 x 4 Reg 



$19.95 

495 

15.95 

695 

10.95 

39.95 



8228 System Controller - Bus Driver 

MC6800L 8 Bit MPU 

MC6820L Periph. Interface Adapter 

MC6810AP1 128 x 8 Static RAM 

MC6830L8 1024 x 8 Bit ROM 

Z80 CPU 



CONNECTORS 

PRINTED CIRCUIT EDGE-CARD 

.156 Spacing -Tin -Double Read -Out 
Bifurcated Contacts — Fits .054 to .070 PC 



15/30 

18/36 

22/44 

50/100 

50/1 00A ( .100 Spacing) 

25 PIN 

DB25P 

DB25S 



PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Wire Wrap) 
PINS (Wire Wrap) 
D SUBMINATURE 

PLUG 
SOCKET 



Cards 
$1 



95 
$2.49 
$2.95 
$6.95 
$6.95 

$3.25 
$4.95 



3V2 DIGIT DVM KIT 




This 0-2 VDC 05 per cent digital voltmeter features the Motorola 3''2 digit 
DVM chip set It has a ,4" LED display and operates from a single • 5V 
power supply The unit is provided complete with an iniection molded black 
plastic case complete with Bezel An optional power supply is available 
which fits into the same case as the 0-2V DVM allowing 1 1 7 VAC operation 

A. 0-2V DVM with Case $49.95 

B. 5V Power Supply $14.95 



Etchin g Kits 

32XA-1 — 



27XA-1 — 
Plugboards 

3662- 



22/44 ■ 
8800V- 



PeiM 



P C Etch Materials Kit $29.95 ea 

enough tor 5 circuit boards 

Etched circuit Kit $ 9.95 ea. 

Complete kit — only add water 

6 5 X 4 5 X 1 16 Epoxy glass $ 6.95 ea. 

P Pattern 44 PC Tabs-spaced 156 

Mating connector for plugboard — $ 2.95 ea. 

22 pin double readout 

Universal Microcomputer Processor $19.95 ea. 

plugboard — Epoxy Glass — complete 

*iV\ heatsink and mountmg hardware 

5 313 X 10 X 1 16 copper clad 



• 



1/16 VECTOR BOARD 



01 



Hole Spacing 
Part No 



P Pattern 

L W 



Price 



PHENOLIC 

EPOXY 
GLASS 



EPOXY GLASS 
COPPER CLAD 



64P44 06?XXXP 
169P44 02XXXP 
64P44 062 
84P44 06? 
169P44 06? 
169P84 06? 
169P44 06?C1 



4 50 
450 
4 50 
4 50 
450 
850 
450 



650 

ir oo 

650 

850 

1700 

1700 

17 00 



1 

1 7? 
369 
?07 

2 56 

5 04 
9 23 

6 80 



2 Up 

1 54 

3 3? 
1 86 
?31 

8?6 
6 12 



® pern 



SLIT-N-WRAP WIRE WRAP TOOL 

• Slits and opens insulation exposing 

bare wire 

• No pre-cutting or pre-stripping. 

• Comes complete with two - 100 ft spools #28 AWG wire 

Model P180 $24.50 



HEXADECIMAL ENCODER 19-KEY PAD 

• 10 

• ABCDEF 

• Return Key 

• Optional Key (Period) 

• • - Key 

$10.95 each 



AY-5-1013 



2513(2140) 

2513(3021) 
2516 



UARTS 
30K Baud 

RUM S 
Char Gen -upper case 
Char Gen -lower case 
Char Gen 



24 95 
19 95 
26 50 

$ 3 95 

700 
400 
249 
600 

3 95 

4 00 
3 95 

Special 5 95 
6 95 
3 95 



$5 95 



$9 95 

9 95 

10 95 



1101 

2101 

2102 

2107 5280 

2111 

7489 

8101 

8111 

8599 

91L02 

74200 

93421 



256 » 1 
256x4 
1024 x 1 
4096 x 1 
256 x 4 
16 x 4 
256x4 
256x4 
16 x 4 
1024 x 1 

256 x 1 
256 x 1 



IMM5262 2K » 1 



RAMS 

Static 

Static 

Static 

Dynamic 

Static 

Static 

Static 

Static 

Static 

Static 

Static 

St.it 

Dynamic" 



$10.95 
35.00 
15 00 
600 
1800 
49 95 

$ 1 49 

5 95 

1 7? 
4 95 

6 95 

2 49 
6 95 
6 95 

??5 

6 95 

2J5. 

2 tor 1 00. 



1702A 

5203 

82S23 

82S123 

74S287 

E70T 



2048 

2048 

32x8 

32x8 

1024 

256 x 4 



M 



PROMS 

Famos 
Famos 
Open C 
Tnstaje 

; . 

Iprom 



$9 95 

14 95 

5 00 

500 

3 95 

~2T55] 



6301-1 1024 Tri State Bipolar i 

6330-1 256 Open Collector Bipolar 2 95 
6331-1 256 Tn-State Bipolar 295 




63 KEY KEYBOARD 




This keyboard features 63 unen- 
coded SPST keys, unattached to 
any kind of P C B A very solid 
molded plastic 13 x 4 base 
suits most applications 

$24.95 



HD0165 16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER 



$7 95 



TOOLS 

A97MS — Diagonal Cutter - 4' semi-tlush cut $8.50ea 

A11DMS — Chain Nose Pliers • AM" long 7.50 ea 

T-6 — Wire Stripper - #16 to #26 gauge 3.75 ea 

55B —Wire Stripper - #10 to #20 gauge 2.50 ea 

CS-8 — Cutter-Crimper Tool - 8V4" long 8.50 ea 
Nippling Tool — Cuts, Trims or Notches Metal 

up to #18 gauge 6.95 ea 

Nibbling Tool Replacement Punch 3 75 ea 



FCM3817 

AY-3-8500-1 

MC3061P 

MC4016P (74416) 

MC14583 

MC14562 

CD4059 

CD4070 

MC 14409 

MC14410 



$ 5 00 

$16 95 

350 

750 

350 

14 50 

9 95 

95 

14 95 

14 95 



SPECIAL REQUESTED ITEMS 



CD4508 

CD4515 

CD4520 

MCM6571 

MCM6574 

MCM6575 

MC14419 

ICM7045 



6 75 
650 
2 70 
1750 
17 50 
17 50 
1495 
24 95 



82S115 

5841 

MK50240 

11C90 

DS0026CH 

TIL308 

ICM7208 

ICM7207 



25 00 

9 95 

17 50 

19 95 

3 75 

10 50 

22 00 

750 



8T97 

3341 

9368 

MC1408L7 

LD110 LD111 

AY-5-9100 

95H90 

ICM7209 

HD0165 



200 

6 95 
3 95 
9 95 

25 00 set 

17 50 ea 

13 95 

750 

7 95 



PARATRONICS 

Featured on February's Front Cover of Popular Electronics 



ALLOW 1 TO 3 
WEEKS DELIVERY 



(D Timebcind 






Digital Alarm Clocks 




C 500 Ivory Case 
C 5008 Ebony Case 

$16.95 



24-hour alarm 

Doze Button 

100°o Solid State 

Large Red Led Display 

1 8 high) 

AM PM Indicator 

Seconds display at touch 

of button 

Power failure indicator 

One year tactory warranty 




C 8211 

Woodgram Case 

$19.95 



Timeband 




LAMP CLOCK 

• 24 hour alarm 

• Doze button 

• Alarm -on indicator 

• .8" high Red LED Display 

• AM PM Indicator 

• High intensity lamp 

• Lamp shuts off when collapsed 

Model C-590 (Ivory) $29.95 



DIGITAL AUTO INSTRUMENT 

SEVEN DIFFERENT INSTRUMENTS! 

MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS 

Please specify which one of the seven models you want 

when ordering these do not ali come in one unit 

Each model must be bought separately 

TACHOMETER - SPEEDOMETER' 

1 0-9900 RPM 

4. 6 or 8 Cyclmders 



0-99 MPH 



Logic 
Analyzer Kit 




Analyzes any type of digital system 

Checks data rates in excess of 8 million 

words per second 

Trouble shoot TTL. CMOS, DTL. RTL. 

Schottky and M0S families 

Displays 16 logic states up to 8 digits wide 

See ones and zeros displayed on your 

CRT. octal or hexadecimal format 

Tests circuits under actual operating 

conditions 

Easy to assemble — comes with step-by-step construction 

manual which includes 80 pages on logic analyzer operation. 



MODEL 

100 A 

$189.00/Kit 

Some applications are: 
Troubleshooting microprocessor 
address, instruction, and data flow 

— Examine contents of ROMS 

— Tracing operation of control logic 

— Checking counter and shift 
register operation 

— Monitoring I/O sequences 

— Verifying proper system operations 
during testing 



TIRGGER EXPANDER — Model 10 

Adds 16 additional Bits — Connects direct 
to Model 100A (Optional baseplate permits 
mounting to 100A for integrated unit) 
[Baseplate — $12 00) Model 10 — S229.00 



,WATER TEMP 
' 10O-25O* F 

FUEL LEVEL 
3 Percentage 

Low Fuel Indicator 




OIL PRESSURE 
0-80 PSI 

OIL TEMP 

200-350' F 

BATTERY MONITOR 
• 1 Volts From 11-15 VDC 



BRIGHT YELLOW ORANGE 
!T I FD DISPLAY' 

Kit includes case, bracket and all components — complete 
Nothing else to buy 1 12 Volt NEG GRD 

dimensions 4' i ■ 4 x 2 KIT: $49.95 

Add S1 OOO tor required speed transducer ASSEMBLED: $59.95 



DIGITAL STOPWATCH 




BUGB00K R 

Continuing Education Series 



jj 



.1 



BUGBOOK I & II - Basic concepts of TTL Logic — over 90 

experiments S1 7 00 set 

BUGBOOK Ha - Introduces UART — recommended 

for RTTY enthusiast $5.00/book 

BUGBOOK III - Explores 8080 chip — introduces 

Mark 80 Microcomputer $15.00 book 

555 TIMER APPLICATIONS SOURCEBOOK WITH 
EXPERIMENTS — over 100 design techniques $6. 95 /book 

CMOS-M DESIGNERS PRIMER AND HANDBOOK 

a complete CMOS instruction manual $6.00 

m 



Introductory Offer — all 6 books iwortti $49 95* 
SPECIAL - S42.95 



CONTINENTAL SPECIALTIES 



PROTO BOARD 6 

$15.95 

(6 long X 4' wide) 



PERMACEL* P-29 PLUS Electrical Tape - All Weather 

• '« wide « 66 11 • Black vinyl 

-9 Rolls $79 each 10-up Rolls $6.95/10 roll package 
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Other CS Proto Boards 
PB100 -4.5 x6 $ 19.95 

PB101 - 5.8' x4.5" 29.95 

PB102 - 7 "x4.5" 39 95 

PB103-9"x6" 59 95 

PB104 - 9.5" x 8' 79.95 

PB203 - 9.75 x 6^ x 2% 75.00 
PB203A - 9.75 x 6V 2 x 2% 120.00 

(includes power supplyl 



^^H5AX^00Frt!u!neY Comtttr 

20 MHz-100MHz — 8 digit — 6 LED 
Available September 15. 1977 $134.95 



Logic Monitor $84 

tor DTL HTL TTL or CMOS Devices 
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PROTO CLIPS 

14 PIN $4.50 

16 PIN 4.75 

24 PIN 8.50 



DESIGN MATES 

DM1 - Circuit Designer 

54.95 
DM2 - Function Generator 

69 95 
DM3 - RC Bridge 

59.95 



QT PROTO STRIPS 




QT-35S 



'•"<«QT 35B 



.... 



,QT 18S 
JJQT-12S 
QT-8S 
QT 7S 



Ul type 

QT-59S 

QT 59B 

QT-47S 

QT-47B 

QT-35S 

QT-35B 

QT-18S 

QT-12S 

QT-8S 

QT-7S 



'holes 

590 

bus stnp 

470 

bus strip 

350 

bus strip 

180 

120 

80 

70 



price 

12 50 

250 

10 00 

2 25 
850 
200 
4 75 

3 75 
325 
300 



Expenmentor 300 
Expenmentor 600 



$ 9 95 
$1095 



$5 00 Minimum Order — U.S. Funds Only 
California Residents — Add 6% Sales Tax 



Spec Sheets - 25c — Send 35c Stamp tor 1977A Catalog 
Dealer Information Available 




• Bright 6 Digit LEO Display 

• Times to 59 minutes 59 59 seconds 

• Crystal Controlled Time Base 

• Three Stopwatches m One 

Times Single Event — Split & Taylor 

• Size 4 5 x 2 15 x 90 (4 ft ounces) 

• Uses 3 Penlrte Cells 

Kit — $39.95 

Assembled — $49.95 
Heavy Duty Carry Case $5 95 



Stop Watch Chip Only (7205) $19.95 




QUARTZ DIGITAL AUTO CLOCK 
OR ELAPSED TIMER! 

Elapsed Timer: Hrs, Mins and Sees 

12 or 24 Hr Capacity M 

Simple Reset • Start Pushbutton 

Control 

Complete kit includes mounting bracket 
case and all components nothing else to 
buy Features MM531 4 chip Large 4 LED s 
Accuracy better than * mm per mo internal 
battery backup 12 volt non polar operation 

DIMENSIONS 4'? « 4 « 2 
12 oi 24 HOUR MODE 



Kit: $29 95 
Assembled: $39.95 



CASE ONLY (includes hardware, mounting bracket and bezel) $6.50 




12 or 24 Hour 



115 VAC 



JE700 CLOCK 

'Me ii 700 is a low cost digital clock but 
is a very high quality unit The unit fea- 
tures a simulated walnut case with di' 
mensions ot 6 »2'? x 1 It utilizes a 
MAN 72 high brightness readout and the 
MM5314 clock chip 

$17.95 



■ 




DIGITAL CLOCK KIT — 3% INCH DIGITS 

A DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95 

6 DIGIT KIT $69 95 6 DIGIT ASSEMBLED $79.95 

This clock features big 3W high digits for viewing in offices, auditoriums, 
etc Each digit es formed by 31 bright 2' LED s The clock operates from 
117 VAC. has either 12 or 24 hr operation The 6 digit version is 27' x 
3V» xiv? and the 4 digit ts 18 x 3V* x 1 V* Kits come complete with 
all components, case and transformer 

Specify 12 or 24 Hour When Ordering 



1021 -A HOWARD AVE.. SAN CARLOS. CA. 94070 

PHONE ORDERS WELCOME — (415) 592-8097 

All Advertised Prices Good Thru September 
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JE803 PROBE 

The Logic Probe is a unit which is tor the most pan 
mdespensibie in trouble shooting logic families 
TTL DTL RTL CMOS It derives the power it 
needs to operate dirediy oft ol the circuit under 
test drawing a scant 10 mA man It uses a MAN3 
readout to indicate any of the toiiowmg states by 
these symbols |H) i iLOWl o (PULSE I P The 
Probe can detect high frequency pulses to 45 MHj 
It can t be used at MOS levels or circuit damage 
will result 




$9.95 Per Kit 

printed circuit board 




PL 5V 1A Supply 

This is a standard TTL power supply using the well known 
LM309K regulator IC to provide a solid 1 AMP of current at 5 
volts We try to make things easy for you by providing 
everything you need in one package including the hardware 

' oon,y $9.95 Per Kit 
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MICROCOMPUTER 



PROM'S 






MISC OTHER COMPONENTS 




CPU. s 






1702 A 


256 x 8 Bit 1 us TS Erasable 


5.00 


NH0025CN 


Dual Low Cost MOS Clock Driver 


1.75 


8008 1 


8 Bit CPU 


8.75 


1702AL 


256 x 8 Bit 1 us TS Eras Lo Pwr 


700 


NH0026CN 


5 MHz Dual Mos Clock Driver 


3.00 


8080A 


Super 8008 


16.95 


2704 


512 x 8 Bit 450 ns TS Erasable 


20 00 


N8T20 


Bi-Directional One Shot 


4.00 


Z80 


CPU (3880) 


39.95 


2708 


1024 x 8 Bit 450 ns TS Erasable 


27.08 


N8T26 


Quad Bus Driver/Receiver 


3.25 


F8 


CPU (3850) 


1995 


3601 


256 x 4 OC 70 ns 


4 50 


N8T97 


Tm State Hex Buffer 


1.45 


CDP1802CD 


CPU (RCA) 


29.50 


5203AQ 
5204 A Q 


256 x 8 Bit 1 us TS Erasable 
512 x 8 Bit 1 us TS Erasable 


7.00 
10.00 


DM8098 
1488 


Tii State Hex Inverter 
RS232 Quad Line Driver 


1.00 
1.95 














82S23B 


32 x 8 Bit 50 ns OC 


4.00 


3205 


1-of-8 Decoder 18 ns Delay 


6.20 


DYNAMIC RAMS 




82S129B 


256 x 4 Bit 50 ns TS 


4.25 


D 3207A 


Quad NAND to MOS Driver 


2.50 


1103 


1024 x 1 Bit 300 ns 


1 50 


8223B 


32 x 8 Bit 50 ns OC 


4.00 


C 3404 


6 Bit Latch 12 ns O/P Delary 


3.95 


2107B 


4096 x 1 Bit 200 ns 


4 50 








P 3408A 


Tri State Hex MOS Sense Amp 


6 75 


2107B^ 
4050NL 


4096 x 1 Bit 270 ns 
4096 x 1 Bit 300 ns 


4.00 
4.50 








P-4201 


Clock Generator 


4 95 


WAVEFORM OFNFRATOR 




MM 5320 


T V Camera Sync Generator 


6.00 


4096 


4096 x 1 Bit 300 ns 


5.00 


8038 


VCO 
Dual VCO 


4.50 
2.75 
2.00 


MM 5369 


Oscillator Pre-Scaler 


2.00 


MM5262 


2048 x 1 Bit 365 ns 


3.00 


MC4024 


DM-8130 


Ten Bit Comparator 


2.25 


MM5270 


4096 x 1 Bit 200 ns (18 Pin) 


500 


566 


VCO-Function 


DM-8131 


6 Bit Comparator 


2.35 


5280 


4096 x 1 Bit 200 ns (16 Pin) 


6.00 








DM-8831 
DM-8833 
DM 8835 


4 Input AND NAND Tri State 
Quad Tri State Transceiver (True) 
Quad Tri State Transceiver (Inv) 


2.50 
2.50 
2.50 








STATIC RAMS 












CHARACTER GENERATORS 

2513 5x7 5 line Lower Case 


6.75 








21L02 1 
31L01 


1024 x 1 Bit 350 ns TS 
16x4 Bit 110 ns OC 


1 .58 


U A R T S 






2.00 


2513 


5x7 5 line Upper Case 


6.75 


AY5 1013 


(Gl) 


6.95 


1101A 


256 x 1 Btt 1 us TS 


1.00 


MCM6571 


128 x 9 x 7 ASCII Shifted Greek 


10.80 


TR-1602A 


(WD) 


6.95 


2101 


256 x 4 Bit 1 us TS 


3.00 


MCM6571A 
MC6572 


1 28 x 9 x 7 Downcount 

1 28 x 9 x 7 ASCII Non-Shifted W/G 


10.80 


TMS-601 1 


(Tl) 


6.95 


2102 
2102-1 


1024 x 1 Bit 1 us TS 
1024 x 1 Bit 500 ns TS 


1 25 
1.50 


10.80 














SUPPORT DEVICES 

3851 Program Storage Unit (F-8) 


14.95 


2111A 4 
21 12A 4 


256 x 4 Bit 450 ns TS (18 pin) 
256 x 4 Bit 450 ns TS (16 pin) 


4 45 








3.00 


SHIFT REGISTERS HYNAMin 




3853 


Static Memory Interface (f-8) 


14.95 


2501 B 


256 x 1 Bit 1 us 


1 45 


1404AN 
2505K 


1024 x 1 Bit 2.5 MH/ 
512 x 1 Bit 2.5 MHz 


300 
3.00 


3881 
3882 
TMS5501 


Parallel I/O Controller (Z-80) 
Counter Timer Circuit (Z-80) 
I/O Controller 


15.95 
15.95 
24.99 


3107 

4200A 

74C89 


256 x 1 Bit 80 ns OC 
4096 x 1 Bit 250 ns 
16x4 Bit 280 ns TS 


295 

13.75 

3.00 








8212 
8214 


8-Bit I/O Port 

Priority Interrupt Control 


4.25 
12.95 


74S201 
91L02A 


256 x 1 Bit 50 ns TS 
1024 x 1 Bit 500 ns TS 


4 75 








2.00 




STATIC 




8216 


Bi-Directional Bus Driver 


5.25 


7489 


16 x 4 Bit 60 ns OC 


2 25 


MM 506 


100 x 2 Bit 


.89 


8224 


Clock, Generator & Driver 


6.00 


8225 


16 x 4 Bit 50 ns OC 


1.50 


2509K 


50 x 2 Bit 1.5 MHz 


1 00 


8228 


System Controller & Bus Driver 


9.25 


8599 


15 x 4 Bit 50 ns TS 


1 50 


2518B 


32 x 6 Bit 2.0 MHz 


3.95 


8238 


System Controller & Bus Driver 


8.20 


82S09 


64 x 9 Bit 


11 00 


2533V 
TMS3002 


1024 x 1 Bit 1.5 MHz 
50 x 2 Bit 1.0 MHz 


2.00 
1.00 


8251 
8255 


Programmable Communication Int 
Programmable Peripheral Interface 


12.00 
12.00 














TMS3112 


32 x 6 Bit 2.0 MHz 


3.95 


8257 


Progr Direct Mem Access Control 


12.00 


FIFO 






MM5058 


1024 x 6 Bit 1.5 MHz (8 pin) 


2.00 


8259 


Programmable Interrupt Controller 


22.00 


3341 A 


64 x 4 Bit 1.0 MHz 


6 75 



JADE CO. OFFERS SPECIAL OF THE MONTH 



2708 E-PROM 



Price $27.08 ea. 



8K RAM BOARD KIT 

$159.95 



FEATURES 

• Plug compatible with the ALTAIR 8800 and IMSAI 8080, 
or any other system using the "ALTAIR bus." 

• Low-power, 350 nanosecond RAMs. No wait cycles required. 

• Low-power Schottky support chips. 

• DIP switch selection of memory address assignment and wait 
cycles. 

• Memory protect can be set for increments of 256 bits, 51 2 
bits, 1 K, 2K, 4K or 8K by DIP switch. 

• T.I. low profile sockets provided for all RAMs and ICs. 

• Gold plated edge connector contacts. 




CONNECTORS 



f DGE CONNICTOHS 




10 (J.j.j. ISO W W (,'.!<) 


SO 


15 h. ii. loo w w (,.,.ii 


/s 


23 i j.j .ii ISO S'ji'l.'i (,.jKi 




'j0 fjll.ll |?5 SoI'lV. (,<jl«l 


S DO 


'>>> Ij.iiI 1>". SkI.iV. (.old (1 ,„ IMSAI. 


1 so 


WJ U.i.ji ISO S'jI-iVi (.dI.I il ... Alt.i 


S 00 


SUBMINITUKI CONNICTORS for RS232 




'/*> Sol.l-i t V i»- IjH'/>S Si H ......ii.-i 


; oo 


'/*> ' /i..- l;l;i.>S I'l (M.il.-i 


1 so 


Mil.- A i. .... ii.. is', i" Hi y, 


Ii so 


'.'.v.-i 1 ,. 1, 


1 so 



40 



£ 




V 



your 



BankAmericard 



welcome 





c* 



' 






Electronics for the Hobbiest and Experimenter 

5351 WEST 144th STREET 

LAWNDALE, CALIFORNIA 90260 

(213) 679-3313 
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SOCKETS 





1 C SOCKI TS 




I ii IS ii 1 iii 


10 


r. .i.iMsti i. k ■ 1 < 


1.) 


i . . is .I i ..I 


M 


VV. i|. Cold 


10 


Lo I'm 1 .M 


10 


Si.in.ii.il r c i hi 


iu 


Wiir Wi.ii> I hi 




Lo Pm 1 hi 




Wiir W..ii> 1 


20 


Wiic Wi.ii 1 1 in 




I 1 . |*||l Opl'll 1 : .Mill- 1 .M 




Win' Wi.iii lin 


.'1 
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24 
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ID 
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8b 
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PRESENTS THE... 



MARK II 

FREQUENCY COUNTERS 



HOOKUP IS A PIECE 0' CAKE 



with better than 50mv sensitivity, direct connec- 
tion to the circuit under test is unnecessary in 
most cases. 



FREQUENCIES JUMP OUT AT YOU from the giant V2 readouts. 



GREATER FREQUENCY RANGE 



the 60 mHz typical frequency response gives 
you 80-10 meters plus 6 meters — 50mHz 
guaranteed. 



AND . . . 

YOU'LL FIND ENDLESS NEW 
APPLICATIONS FOR THE 
"BURNOUT PROOF" MARK II 



With the overload protected front end you can 
use this counter anywhere in a circuit without 
fear of burnout. Use the Mark II to test: receiver 
local oscillators, grid dip meters, RF signal 
generators, audio generators, touch tone pads 
(when extend installed), micro-processor 
timing signals, modems, function generators 
. . . YOU NAME IT!!! 



HUFCO QUALITY AS ALWAYS • SAME HI-QUALITY G-10 GLASS EPOXY 
DOUBLE-SIDED PC BOARDS • SAME TTL IC'S • MORE THAN EVER . . . 
AMERICA'S BEST BUY IN DIGITAL FREQUENCY COUNTERS! 



The TWS MARK II is available in three 
frequency ranges: 

0-50 mHz - 0-250 mHz - 0-500 mHz 




FREQUENCY 
COUNTER 



tcwo 



,»J«>W> 



-.-►</ 



Hufco 



p 



«.- 




RUSH THIS COUPON TODAY! 



This is what I've been looking for: A Goof-proof low cost 
Frequency Counter! Send me: 

□ 500 mHz Frequency Counter- 169.95 kit/1 99.95 assembled 

□ 250 mHz Frequency Counter - 1 29.95 kit/1 59. 95 assembled 

□ 50 mHz Frequency Counter - 79.95 kit/99.95 assembled 

□ Information on other handy Hufco Products. 

Enclosed is Check - Money Order - BAC/MC Bankcard OK! 

Card No. Exp. Date / / 

Name 



Address 



City/State/Zip 

Mail to: Box 375, Dept. K 
1603 W. 800 N. 



Provo, Utah 84601 
801/375-8566 
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SUPER ASCII KEYBOARD 

We have had many excellent keyboards in the past, so we have to call 
this one "SUPER". Besides the regular keyboard characters, there are 
10 control positions, a separate numeric pad, and a 5 key cursor 
control. We supply the necessary data. Total of 89 keys. 



STOCK N0.5523K ASCII Keyboard (LIMITED QUANTITY) $48.50 2/95.00 







VIDEOCUBE TV INTERFACE KIT 

This is the TV interface device, described in the August issue of RADIO-ELECTRONICS. The VIDEOCUBE will 
interface video cameras, TV games, or the video output of mini and micro computers, to your TV set. FCC app- 
roved. Consists of a modulator and oscillator, which put the information on channel 2 of your TV set. We supply 
a reprint of the RADIO-ELECTRONICS article, and all necessary data. Kits come complete, with all parts, and 
partial with all hard to get parts, such as balan, coils, special feed thru caps, transistor, shield etc. 

STOCK NO.5500 K, complete kit with data $13.95 2/26.00 

STOCK NO.5500RK, Partial kit, with data. $11.95 2/22.00 



WIRE WRAP PROTOTYPE BOARDS 

Wire wrap boards for prototyping are expensive, running from $25.00 
for small boards, up to almost $300.00 for the larger boards. They are 
ideal for prototyping, or making devices when a PC board is not practical. 
We have 3 boards, which came out of equipment, so the previous wiring 
must be removed. Using a wire wrap-unwrap tool, such as the OK tool, 
or VECTOR, this does not take long. Board 1 has from 75 to 100 sockets 
with mostlt 14 pin sockets, some 16 pin sockets, and provision for adding 
16 pin sockets if required. Board 2 has from 42 to 50 sockets, with 
provision for extra 16 pin sockets if needed. Board 3 has from 45 to 50 
sockets, with the wire wrap pins brought out to the top of the board, so 
that all work can be done on the top of the board. 
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STOCK N0.6558K 
STOCK N 0.6559 K 
STOCK N0.6572K 



75 to 100 sockets 

42 to 50 sockets 

45 to 50 sockets wire wrap pins on top 



$18.75 2/35.00 
$11.75 2/22.00 
$12.75 2/24.00 



REGULATED 



5 VOLT t + 12 VOLT SUPPLIES 



We have 2 very high quality regulated power supplies. Supply 1 is rated 5 volts @ 8 amps, is very highly regulated. .006%. 
This supply requires a 48 volt AC input, so we supply a 48 volt transformer with the supply. 

Supply 2 is a 5 Volt, 6 amp., and + 12 volts @ 2 amps, also ±6 volts @ 100 ma. These supplies have been removed from 
CODEX equipment, and are tested and guaranteed. 

STOCK N0.5514K 5 volt 8 amp supply $23.50 ea. 2/45.00 

STOCK NO. 551 9K 5 volt 6 amp. & 12 volt & 6 volts $27.50 ea. 2/50.00 



CRYSTAL OSCILLATOR BOARDS 

This board was used as the 
timing board on a CODEX 
Modem. It has a VECTRON 
CO-231T crystal oscillator, 
with tunibg option for acc- 
uracy of .0001%. Crystal 
freq. is 4.9152 Mhz, which 

divides conveniently to 
many frequencies includ- 
ing 100 Hz 60 Hz, 50 Hz 
and 1 Hz. We provide data 
showing how to get these 

frequencies. VECTRONS current price for this oscillator is $85.00. 
The board also contains many op amps, transistors, tantalum caps, 
series 7400 ICs, and much more. More than enough to make your 
own timing board or clock with a precision crystal oscillator. 

STOCK NO.6560K Crystal Oscillator board $16.95 2/32.00 




INDICATOR BOARD 

SUM 





O <u 



This small board, 6 1 /a"x2" was used as an indicator board. It contains 
7 miniature grain of wheat lamps, 5 volts @ 80 ma., sockets for these 
lamps, and plastic lenses of various colors that fit over the lamp to 
give a colored indication. The board also contains 14 2n3904 trans- 
istorsused as drivers for the above lamps. New cost of lamp and 
socket was over .85 each when purchased. Ideal for parts, or as 
your own indicator board. 

STOCK N0.6582K Indicator board $1.50 ea. 4/5.00 



DELTA ELECTRONICS WAREHOUSE OUTLET 
590 Commonwealth Ave. Boston, Mass. 



VISIT OUR RETAIL OUTLETS 



DELTA ELECTRONIC HOBBIES 

5151 Buford Hwy. Doraville, (Atlanta) Ga. 



A 



DELTA ELECTRONICS 

P.O. BOX 2.AMESBURV MA 0191 3 
Phone (617) 388—4705 




MINIMUM ORDER $5.00. Include sufficient postage, excess 
refunded. Send for new Catalog 18, bigger than ever. 

BANKAMERICARD and MASTERCHARGE 
now accepted, minimum charge $15.00. Please 
include all numbers. Phone orders accepted. D13 
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TERMS: Prices good through 9/30/77. 
Orders under $10 add 50f. Please 
include up to 5% for shipping; ex- 
cess refunded (may be more with item 
like power supply). Califomians 
add tax. CODs accepted with street 
address. 



tW , GODBOUT GAZETtk 

\XV& Bill Godbout Electronics *C 

pO Box 2355 Oakland CA 946U 



CREDIT CARD ORDERS / 24 HOUR ORDER 
DESK: Place BankAmericard*/Master- 
charge® /Visa* charge card orders 
($15 minimum) by calling (415) 562- 
0636, 24 hours. By the way, do you 
have our flyer? You probably should. 



GODBOUTS INTRODUCES 24K OF MEMORY 



FOR $450; HOBBYISTS REJOICE! 



CAVE 



INCLUDES STATIC DESIGN, TRI-STATE 
OUTPUTS, S100 BUSS COMPATIBILITY 




EXCLUSIVE TO 

It is now possible to purchase 
three 8K Econoram II™ boards for 
$450. A single 8K board , the 
fastest selling conputer kit in 
Godbout 's history, is still a- 
vailable for $163.84. 

"We wanted to make it possible 
for the computer hobbyists to 
stuff a lot of memory into their 
machines at a reasonable price". 
Bill Godbout is quoted as saying 
today. Judging from the res- 
ponse, he seems to have succeed- 
ed. 

However, a representative for 
the company stressed that price 
was not the only attractive fea- 
ture of this board, citing the 
low current consumption (1.5A 
guaranteed, 1250 mA typical) and 
high speed (0 wait states) . For 
users of Z-80 processors driven 
by a 4 Mhz clock, there is even 
on - board logic for implementing 
1 wait state. 

He added, "the vector inter- 
rupt feature, which lets you 
know if you are trying to write 



GAZETTE 



THE 

into protected memory, is very 
handy. Also, the board was de- 
signed to be configured as two, 
separately addressable 4K blocks 
which adds considerably to the 
versatility." 

A poll of users, undertaken by 
Godbout' s, shows that hobbyists 
are pleased by the all - static 
design, which eliminates dynamic 
timing problems. Others find 
the tri -state outputs, and fully 
buffered inputs and outputs, to 
be their favorite features. All 
agree that the quality is excep- 
tional, from the legended and 
solder masked board to' the low 
profile sockets. 

Those wishing to take advan- 
tage of the special 3/$450 offer 
should ask for #SPC-24. The 
standard 8K board ($163.84) is 
stock number CK-008; an assem- 
bled version, #CK-010, is avail- 
able for $188.50. A 4K version 
of the board costs $100 in kit 
form (#CK-007) and $120 assem- 
bled (#CK-009). 



PARTS FORECAST 

Low Power 



A cooling trend is forecast, 
with the warm TTL front being 
weakened by cooler, lower power 
ICs such as CMOS and low power 
Schottky. As this colder front 
moves in, we can expect lower 
prices and decreased emphasis on 
husky power supplies. 



SCHOTTKY 



CMOS 



4000 
4001 
4002 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4033 



$0 




25 
29 
0.34 
0.29 
1.28 
0.53 
0.53 
0.29 
0.29 
0.50 
1.23 
0.90 
0.45 
1.23 
0.55 
1.50 
1.23 
1.20 
0.29 
1.03 
0.29 
0.75 
1.00 
1.73 
0.53 
1.50 
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4050 
4051 
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4053 
4060 
4066 
4069B/ 

74C04 
4070 
4071 
4073 
4075 
4076B/ 

74C173 
4081 
4116 
14511 



0.50 
1.50 
0.85 
0.85 
0.60 
0.60 
1.63 
0.50 
0.50 
1.03 
1.03 
1.03 
1.48 
0.58 

0.33 
0.60 
0.33 
0.33 
0.33 



1. 

0. 

o 

2 



63 
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74LS00 

74LS01 

74LS02 

74LS04 

74LS08 

74LS10 

74LS11 

74LS12 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS30 

74LS32 

74LS37 

74LS38 

74LS42 

741547 

74LS48 

74LS74 

74LS75 

74LS76 

74LS86 

74LS109 

74LS125 

74LS126 

74 LSI 32 

74LS138 

74LS139 



$0.30 
0.30 
0.30 
0.33 
0.36 
0.30 
0.36 
0.33 
1.38 
0.30 
0.30 
0.33 
0.33 
0.43 
0.36 
0.30 
0.38 
0.45 
0.45 
0.98 
1.00 
0.98 
0.50 
0.68 
0.50 
0.50 
0.50 
0.63 
0.63 
1.25 
1.10 
1.15 



74LS151 
74LS155 
74LS157 
74LS160 
74LS161 
74LS162 
74LS163 
74LS168 
74LS169 
74LS173 
74LS174 
74LS175 
74LS195 
74LS240 
74LS257 
74LS258 
74LS266 
74LS283 
74LS365/ 

80LS95 
74LS366/ 

80LS96 
74LS367/ 

80LS97 
74LS368/ 

80LS98 
74LS386 
81LS95 
81LS96 
81LS97 
81LS98 



0.95 
1.38 
0.95 
1.40 



40 
40 
40 
87 
87 
65 
25 
15 
30 
88 
25 
25 
53 
20 



0.75 

0.75 

0.75 

0.75 
0.55 
1.13 
1.13 
1.13 
1.13 



Energy Crisis 
Hits Home 

Computer owners from coast to 
coast have complained of a lack 
of available energy for their 
computers. The problem lies not 
with power generating stations, 
but rather with the shortage of 
compact , low priced power sup- 
plies capable of providing the 
many voltages required by micro- 
processing systems. Experimen- 
ters also report being frustra- 
ted by the lack of power sup- 
plies. 

However, the Gazette has con- 
firmed existence of a solution 
to this energy crisis. Our 
highly placed source, nicknamed 
"deep volt", has leaked the fol- 
lowing information about a "CPU 
Power Supply", also known by its 
stock number (#CK-014) . 

"The unit appears to be a well 
thought out supply, which deliv- 
ers 5V @ 4A with crowbar over- 
voltage protection, along with h 
Amp of +12V and 4 Amp of -12V. 
A particularly sneaky feature is 
an adjustable 10 mA bias supply, 
required by some CPUs, that is 
often not included in other 
units. Those who say there are 
no economical power supplies for 
small systems are in for a shock 
as the price is a mere $50. 

"Despite rumors of a power 
supply energy crisis, with wild- 
ly inflated prices forced on a 
public with no other choice, it 
seems that the Godbout CPU Power 
Supply should lay these miscon- 
ceptions to rest permanently." 

MOTHERS SAFE 
FROM BUSS 
POLLUTION 

Many motherboards have report- 
ed flu - like symptoms (coughing, 
sneezing, dropping bits, scram- 
bling data) when loaded with 
more than a few peripheral 
boards. It seemed that these 
motherboards lacked antibodies 
capable of rejecting noise, 
crosstalk, overshoot, etc. This 
is commonly called "buss pollu- 
tion". 

However, it was discovered 
that a particular group of moth- 
erboards, located in the wilds 
of the Oakland Airport, had de- 
veloped an immunity to buss pol- 
lution. 

It seemed these motherboards 
had active termination circuit- 
ry, and that's what accounted for 
the difference. Old motherboards 
may be immunized by simply plug- 
ging in an Active Terminator 
Network (#CK-017, $29.50). 

Or, if you want a new mother- 
board, Godbout ' s has two both 

with active terminations , lots 
of bypass caps, and heavy PC 
board traces: 

#CK-015, a 10/11 Slot Mother- 
board, comes with 10 edge con- 
nectors and is excellent for ad- 
ding on to small systems. $90.00 

#CK-016, an 18 Slot Mother- 
board, includes 18 edge connec- 
tors and is ideal for starting a 
stand-alone system. $124.00 



Processor 

Prices Plummet 

The workhorse 8080A, darling 
of the chip set, has reached a 
new low in pricing. Prime, new 
full spec units cost only $12.95 
regardless of quantity purchased 
when you order part #SPC-22. 

In a parallel development 
memory prices continue to drop. 
Full speed 2708s are now avail- 
able for $25.00 ; order part 
#SPC-23. 



COMPUTER 

STRIKE 

AVERTED 

Things looked tough at the ne- 
gotiating tables located at com- 
puter stores throughout the 
country. The heart of the prob- 
lem was a common computer grie- 
vance: having to shuttle pro- 
grams in and out of their RAMs, 
thus hampering their productivi- 
ty, and tying up work for hours 
at a time. Computers also com- 
plained of abuse at the hands of 
owners, who became enraged when 
programs went down the drain if 
the power went off for even a 
split second. 

When the Godbout team of nego- 
tiators arrived on the scene, the 
computers showed a new spirit of 
compromise. After all, many of 
them had Godbout memories inside 
their cases — and computers are 
known for their loyalty. 

The solution: the computers 
would go on working, iT the own- 
ers plugged Godbout Econorom II™ 
boards into their systems. Then, 
they would't have to worry about 
losing their minds if the power 
went away, because Econoroms hold 
programs and routines in erase- 
able read only memory. So that 
owners wouldn't face undue hard- 
ship due to the extra expense 
Godbout' s introduced several dif- 
ferent boards, of various price 
levels and complexities. All of 
them feature IK of static RAM as 
part of the memory; all of them 
are compatible with the S - 100 
buss used by Altair, IMSAI, and 
many others. They can be pro- 
grammed by the Godbout Program- 
ming Service, or may be shipped 
unprogrammed . 

Many computers, however, spe- 
cifically suggested the 8080 
software board. This 4K Econo- 
rom II is programmed with editor 
and assembler routines for the 
8080, very much like the old 
Econorom; but this newer version 
has improved listings, which are 
a natural for getting any 8080 
system up and running. For the 
benefit of any computers who did 
not receive word of the strike 
settlement, listed below are 
the boards offered by Godbout 's: 

#CK-002 (Smaller) Econorom II™; 
2K X 8 of EROM $195.00 

#CK-003 (Basic) Econorom II™; 
4KX 8 $250.00 

#CK-004 (Bigger) Econorom II™ ; 
8K X 8, configured as two separ- 
ate 4K blocks $350.00 

#CK-005 8080 Software Board 
A valuable first step in break- 
ing away from machine language 
programming $265 . 00 



TANTALUMS 

PICKED TO 

CLICK 

Tantalum capacitors, long a 
favorite of industrial contract- 
ors where price is no object, 
are famous for their low series 
resistance. Now, Godbout ' s is 
making them available to the e- 
lectronics hobbyist at popular 
prices. The list below shows 
all tantalum capacitors known to 
be in existence at the Godbout 
warehouse. 



#CT0.47U 


.47 


uF 35V 


4/$1.00 


#CT2.2U 


2.2 uF 20V 


4/$1.00 


#CT2.7U 


2.7 uF 20V 


4/$1.00 


#CT3.3U 


3.3 uf 15V 


4/$1.00 


#CT4 . 7U 


4.7 uF 10V 


4/$ 1.00 


#CT22U 


22 uF 10V 


3/$1.00 


#CT33U 


33 uF 10V 


3/$1.00 


#CT39U 


39 uF 10V 


3/$1.00 


#CT47U 


47 uF 6V 
{ a.dviAtiti ement ) 


3/$1.00 
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Scientists 

discover 

missing link 
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Scientists have long puzzled 
over the "missing link" between 
computers and the outside world. 
Many have searched for this mis- 
sing link, known in scientific 
circles as the DB-25 connector. 

Extensive diggings at a cer- 
tain manufacturer have resulted 
in the finding of this missing 
link by Godbout ' s trained re- 
searchers. They have isolated 
this missing link into three ac- 
tual links, each of which per- 
forms a needed function in the 
crucial computer / outside world 
interface. 

#CK-1004 - DB25P 25 pin RS - 232 
connector, sub mini D type, male 
plug with plastic hood. $3.95 

#CK-1005 - DB25S 25 pin RS-232 
connector, sub mini D type, fe- 
male jack. $3.95 

#CK-1006 - DB25H plastic hood, 
which slips over the male plug 
to keep dust and glop from gum- 
ming up your connector. $0.90 
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CALCULATOR 

WRIST WATCH 

Designed for the on the go executive, that indi- 
vidual who has to make those on the spot 
decisions. 

Handsome gold tone stainless steel watch 
features space age micro-circuitry. The MOS 
inte grated circuit contains the equivalent of 
more than 10,000 transistors. 

This LED wrist watch displays date, time, 
elapse seconds and also functions as an eight 
digit calculator with memory. Information 
stored in memory can be recalled at any later 
date, even weeks or months. Use this memory 
feature to store phone numbers, parking stall 
location or flight departure time. 

Manufactured by one of California's leading 
aerospace contractors. Because of the 
discount price we have agreed not to publish 
the manufacturer's name. 

Includes batteries, jewelry case and 18-month 
factory warranty. 



CONNECTORS 

J^ 3 MOOT L RS-232 



l± i maJ *"T !7 



DB25P 

male plug & hood 

$ 



£ 



V* 



-KmZT 



DB25S female 

$ 395 



498 Scotch 



10 for S45. 



BRAND 



DISKETTES 

IBM 3740 series and 

compatible drives 




100 PIN 

IMSAI/ALTAIR 
Edge Connector 



Altair, Imsai compatible gold plated, dual 50 
(.125 centers) three tier wire wrap edge 
connector. 3 for $13.50 



Electronic Entertainment Center 

Tennis-Handball 

Hockey-Smash 

Action-packed color entertainment tor 
the whole family Adjustable skill level 
controls allow players of all ages to com- 
pete in tennis, hockey and handball 
This tour game entertainment center 
turns your television into a video play- 
ground. 

On screen scoring, live action sound and 
true component color makes this video 
center an excellent buy at only $24.88. 
Complete with antenna box and AC adapter. 




TEIETYPE 



ri a 



43 



Color $ 24.88 



HEXADECIMAL KEYBOARD 

Maxi-Switch hexadecimal keyboards are designed for $OCl95 

microcomputer systems that require 4-bit output dsss «/. 

in standard hex code. 

Each assembly consists of 16 hermeti- 
cally sealed reed switches and TTL "on 
shot" debounce circuitry. 

Reliable low friction acetal resin 
plungers are credited for the smooth 
operation and long life of this premium 
keyboard. 

Requires single + 5 volt supply. 



New from Teletype, the Model 
43 is capable of printing 132 ASCII 
characters per line. Send and receive 
data at 10 or 30 words per second. Key- 
board generates all 128 ASCII code combina- 
tions. RS-232 interface, same as the popular 
Model 33. Data sheet sent upon request. Manufac- 
turer suggested price $1 377 00, telephone for dis- 
count and availability. 

We also have for sale a limited quantity of used Model 35s 
Priced at only $449.50 





DIGITAL 

ALARM CLOCK 

Completely $4, 
Assembled 



UMVEPSAL 



^■M 



Walnut-grained decorator clock features large 7" LED display which is 
driven by the new National MM5385 alarm clock chip Preset 24-hour alarm 
function allows you to awaken at the same time each morning without 
resetting. Upon reaching the wake-up time, the clock's loudspeaker emits 
a gentle tone. Touch the snooze button and doze off for an additional 9 
minutes of sleep. Clock also functions as a ten-minute elapse timer. 
"Alarm Set" indicator, AM-PM display. 



'24.88 



ro 



Q UNIVAC 



CALCULATOR 
KEYBOARD 




I98 



Ideal for keyless entry systems, burg- 
lar alarms, Touch Tone or hexa- 
decimal computer input code. 



The famous Sperry Univac 1710 Hollerith keyboard assembly 
is now available from California Industrial for only $24 SB 
The ideal computer input device for accountants and 
mathematicians The numeric keys are placed on the lower 
three rows to resemble a ten key adding machine This 
format allows one handed numeric data entry 
Original cost was $385 Used but guaranteed in excellent 
condition Complete with documentation 



iOV STICK * s ^ 




This joystick feature four 100K potentio- 
meters, that vary resistance proportional to 
the angle of the stick. Perfect for television 
games, quad stereo and radio controlled 
aircraft. 



$3.98 Digital Clock 



OiSPLrW GEnERflTDI 



Modern technology has pioneered the development of th( 
unique character printer Our Manual Graphite Displa 
Generator has the capability of producing the full upper an| 
lower case ASCII set Self-contained cursor assembly allow 
the operator to eliminate erroneously entered information 
Each unit is manufactured to strict tolerances as prescribe! 
by standards set forth by California Industrial One free wit| 
every order 




Manufactured for the Panasonic 
clock radio. The clock mechanism 
trips a microswitch upon reaching 
your preset wake-up time. 
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Price 




I. 


m Anywnere 


7400 


13 


7476 


39 


7401 


19 


7479 


399 


7402 


19 


7480 


79 


7403 


.19 


7482 


99 


7403 


.19 


7483 


99 


7404 


19 


7485 


99 


7405 


19 


7486 


49 


7406 


19 


7488 


340 


7407 


25 


7489 


279 


7408 


25 


7490 


49 


7409 


25 


7491 


99 


7410 


19 


7492 


49 


7411 


.25 


7493 


49 


7412 


.35 


7494 


79 


7413 


49 


7495 


79 


7414 


79 


7496 


79 


7416 


39 


7497 


399 


7417 


39 


74100 


1.19 


7420 


19 


74107 


39 


7422 


49 


74109 


49 


7423 


39 


74110 


179 


7425 


39 


74116 


199 


7426 


39 


74120 


1.79 


7427 


39 


74121 


39 


7428 


49 


74)22 


.39 


7429 


.39 


74123 


69 


7430 


25 


74125 


59 


7433 


39 


74126 


59 


7437 


39 


74128 


49 


7438 


39 


74132 


99 


7439 


.39 


74136 


89 


7440 


39 


74141 


99 


7441 


89 


74145 


99 


7442 


59 


74147 


249 


7443 


79 


74148 


1 99 


7445 


89 


74150 


1 19 


7446 


99 


74151 


99 


7447 


99 


74153 


89 


7448 


99 


74154 


99 


7450 


25 


74155 


99 


7451 


25 


74156 


129 


7453 


25 


74157 


99 


7454 


25 


74159 


299 


7460 


25 


74160 


1 19 


7470 


25 


741bl 


•*» 


7472 


39 


74162 


149 


7473 


39 
35 
49 ' 


74163 


99 


7474 






7475 







74164 
74165 
74166 
74167 
74170 
74173 
74174 
74175 
74176 
74177 
74180 
74181 
74282 
74184 
74185 
74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74273 
74290 
74366 
74390 
74939 
74490 

300H 

301H 

301CN 

302H 

304H 

305H 

307H 

307CN 

308H 

308CN 

309H 

309K 

310H 

310CN 

311H 

311N 

312H 

318H 

318CN 

319CN 

320K-5 

320K-12 

320K-15 

320T-5 

320T-8 

320T-12 

320T-18 

320'-24 

324 N 

339N 

340K-5 

340K-8 

340K-12 

340K-15 

340K-18 

340K-24 

340T-5 

340T-12 

340T-15 

'We want to give them away — but our accoun- 
tants wont let us So instead we are selling them 
at cost And therefore must limit the purchase of 
the SN7400 and the LM741 to 50 per customer 



£t commodore 

Personal Electronic Transactor 





BRIDGE RECTIFIER 
MOTOROLA 12 Amp. 50v 



Finally a complete small system 
computer that anyone can afford. 
New from Commodore International, 
the Personal Electronic Transactor. 
The system includes input keyboard, 
tape cassette transport, MOS6502 
CPU and 4K of user memory in addi- 
to the 14K of operating resident soft- 
ware. Also included is a "ten-key" 
numeric entry pad and a 9" video 
display screen. Manufacturer 
suggested price is $595.00. 
Telephone for dis- 
count and availability. 



CMOS 


4000 


25 


4001 


25 


4002 


25 


4006 


199 


4007 


25 


4008 


149 


4009 


69 


4010 


69 


4011 


25 


4012 


25 


4013 


49 


4014 


149 


4015 


139 


4016 


69 


4017 


1.29 


4018 


169 


4019 


179 


4020 


139 


4021 


149 


4022 


125 


4023 


25 


4024 


1 19 


4025 


25 


4027 


69 


4028 


125 


4029 


199 


4030 


69 


4032 


49 


4033 


199 


4035 


169 


4040 


199 


4041 


149 


4042 


1 49 


4043 


149 


4044 


149 


4046 


249 


4047 


249 





79 


340T-24 


179 




39 


350N 


99 




39 


351CN 


65 


1 


29 


370H 


129 


1 


29 


370N 


129 




99 


373N 


319 




49 


377N 


399 




39 


380N 


139 




99 


381N 


179 




382N 


179 


109 


NE555v 


49 


99 


NE556 


1?9 


119 


NE565H 


149 


1.19 


NE565N 


179 


99 


NE566N 


1?5 


99 


703CN 


45 


199 


709H 


39 


179 


709N 


39 


149 


710N 


79 


129 


711H 


39 


139 


711N 


39 


139 


723H 


■ 


139 


723N 


55 


175 


725H 


3 49 


175 


733H 


149 


175 


733N 


99 


175 


739N 


1 19 


175 


741N 


09 


179 


747N 


79 


169 


748 H 


39 


195 


748N 


39 


195 


1414N 


175 


195 


1458 


69 


195 


1496N 


95 


195 


211 IN 


195 


195 


2901N 


?95 


179 


3065N 


69 


1 79 


3900N 


49 


1 


^9 


3909N 


1 19 



*595.oo 



$3.50 




1.5T0 3VDC 

MICRO 
BUZZER 



Thumbwheel 
s^iKL switch 

Ten position 

BCD 



16' 14 



i 



$.59 

onductor Ft. 

IBBON WIRE 

SPECTRA-STRIP 



Transistors 



ea. 10 SO 100 



2N2222A .20 



2N3055 
M J 3055 
2N3772 
2N3904 
2N3906 



.89 
.99 
219 
.15 
.15 



.18 .16 .15 
.84 .77 .65 
.94 .87 .75 
195 175 159 

.11 .09.07 
.11.09.07 



Diodes 

10 25 100 
1N4002 100 v. .08 06.05 
1N4005 600 v.. 10. 08.07 
1N4148 signal .07.05.04 
jumbo red 

's 



C 0MPUC OR P 

Power Adapter 



skipping 
5.75 




output 

7v<ic1.4a 




Output: 
12v. 175ma. 
TRANSFORMER 




Solar Cells 



ea. 10 25 100 



LED's h5.i3.ii .« 




10 100 
$98 $85 




TRIMMER 

POTENTIOMETERS 
2K 10K 50K w^ 

5for*.98 

20 50 100 



COMBINATION LENS 
MOUNTING DEVICE 
5 Red Amber Green 

fj r 20 50 100 lh 

$ 98 



171513<11« 



CLOP 
LIT 



Heavy 
duty grounded 
power cord and mating 
chassis connectors. 



125 



I3V 





Ideal for powering 
radio receivers or charging bat- 
teries. 



(213)772 0800 




"A A" 
FAST CHARGE 



IC SOCKETS 



pin 


wire wrap 
ea. 25 50 


Solder 
ea. 25 50 


8 




17< 16 15 




14 


37< 36 35 


20 19 18 


16 


38 37 36 


21 20 19 


24 


99 93 85 


36 35 34 


40 


169 155 139 


63 60 58 



$£^95 



50ft. 

'.98 



KVNARS^ 

500 1,000 11,000 
$9. $15. $105. 



OK HOBBY WRAP-3 
wire wrap*, strip tool 



All merchandise «old by California Industrial li premium grade. 

Orders are shipped the same day received. 

PLEASE INCLUDE $1 00 SHIPPING ON ORDERS UNDER $ 15 00 

California residents add 6% sales tan • Money back guarantee. 

Sorry, no COD's • Foreign orders add 10'. 

Credit cards accepted, $20 minimum 



Reader inquiry card number C 50 
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ADDITIONS TO OUR GIANT SYSTEMS BUILDERSCATALOG 

Hardcopy Terminal, Papertape I/O, 

SWTPC 6800 KIT 

Here's one of our favorite combinations of microcomputer kits and our own low cost 
Olivetti (90-day used gear warranteed) teletypewriters. The Olivetti 318 has all the features 
of a standard Teletype ASR 33, but we find it a lot easier to use than a teletype. In addition 
it has a 10-key numeric pad for fast input of numerics. Operating in low light levels is o.k. 
because the Olivetti has a small fluorescent light in the platen area. The machine is much 
quieter. Tape reader/punch operates at 10 char/sec, RS232, includes manual, parts available 
from Olivetti. In this package we are also including a Potter line filter for the SWTPC 6800 
to insure years of trouble-free operation. 

1 216 complete, Olivetti alone $875, Potter line Filter $25, Shipping additional 




$ 



*CWS5 CRT 



, Digital Tape Drive 1/0, 16K IMSAI KIT 




tt&u tm 






This is a top notch system and the Techtran Digital Cassette tape drive (90-day used gear 
warranteed) really establishes the system for solid heavy use. The drive features ASCII 
RS232 interface, off-line on-line operation, 110 to 300 baud, automatic BOT/EOT 
operation, 70,000 character capacity, runs directly from terminal. Combined with the 16K 
Imsai is our popular Hazeltine 1000, 12 x 80 CRT display (90-day used gear warranteed), 64 
character ASCII, 32 ASCII control codes: 110, 300 baud. With the Imsai are 20 Viking 
sockets for the motherboard, serial I/O, 16K RAM and cable A. 



$2493 complete, Hazeltine 1000 alone $695, Techtran Digital Tape alone $595 & shipping 



THERMAL 
PRINTER 



Compact table top 
unit ideal match in 
size to our Monitor 



This NCR Thermal Printer is parallel but most 
models also have a Datapoint serial interface 
board too. 80 col, 96 char. Up to 30 cps 




Terminal Prices Cut 
Hazeltine 1000 now $695 



Built ADM-3 New now $895 



$375 



& shipping. 



KITS AND UNITS 

(Just a sample from our line) 



UP to 20% OFF 
see our catalog 



WRITTEN UP IN MAJOR MAGAZINES 

Green Phosphor 
Video Monitor 




♦Ideal for SWTPC 64 or 

1024 CRT terminal kit 
*Add for a remote display 
to your present terminal 16 MHz 
bandwidth, 12" CRT, up to 20 x 
80 display, lv peak-to-peak video 
input, solid state, 90-day used gear 
warranty 

& $25 Shipping 



SCAMP KIT COMPUTER KIT $99 

KEYBOARD KIT 95 

SWTPC 6800 395 

CT 64 TERMINAL KIT 325 

AC30 AUDIO INTERFCE . . . 79.50 

GT61 99 

PP40 PRINTER 250 

SMOKE SIGNAL BROADCASTING 

16K 595 

INTERCEPT JR. 12K RAM . . . 145 
KIM-1 6502 245 



IMSAI 8080A KIT 22 SLOT . . $751 

4K MEMORY KIT 139 

SERIAL I/O KIT 125 

65K RAM CARD 3899 

32K RAM BOARD KIT 749 

ASSEMBLED 1099 

16K RAM BOARD KIT 499 

ASSEMBLED 679 

PROM 4-512 KIT 165 

VIKING 100 PIN CONNECTORS, 
HEAVY DUTY 3.00 



sign up for our q 
secondGIANTcatalog 



1st one is 

LLGONE 



) 



Mailing Date October 1 - Over 80 pages - $1. 
Books / Kits / and Fabulous Used Gear Bargains 



$150 



OMPUTER 
AREHOUSE 
TORE 



Name 

Company 

Street 

City 



Zip 



• ASUBSI 
548 CO 



□ Check enclosed □ Cash enclosed 

DIARY OF AMERICAN USED COMPUTER CORPORATION * 
MM0NWEALTH AVE. BOSTON, MA 02215 617-261-2700 C27 
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S.D. SALES CO. p.o. box 28810 -k dallas, texas 75228 



* Imsai - Altair "A" Compatible Kits * 
Z-80 CPU KIT COMPLETE - $149. kit 

Z-80 Chip & Manual $49.95 Z-80 Manual - $7.50 Separately 

From the same people who brought you the $89.95 4K RAM KIT. We were not the first to introduce an Imsai/Altair compatible Z-80 Card, but we do feel that ours has the best design and 

quality for the lowest price! 

The advance features of the Z-80 such as an expanded set of 158 instructions, 8080A software compatibility, and operation from a single 5VDC supply, are all well known. What makes our card 

different is the extra care we took in the hardware design. The CPU card will always stop on an Ml state. We also generate TRUE SYNC on card, to insure that the rest of your system functions 

properly. Dynamic memory refresh and NMI are brought out for your use. Believe it or not, not all of our competitors have gone to the extra trouble of doing this. 

As always this kit includes all parts, all sockets, and complete instructions for ease of assembly. Because of our past experience with our 4K kit we suggest that you order early. All orders will 

be shipped on a strict first come first served basis. Dealers inquiries welcome on this item. Kit includes Zilog Manual and all parts. Kit shipped with 2 MHZ: crystals. 



THE WHOLE 
WORKS 

$89.95 



4K LOW POWER RAM BOARD KIT 

Imsai and Altair 8080 plug in compatible. Uses low power static 21L02-1 500 ns. RAM'S. Fully buffered, dras- 
tically reduced power consumption, on board regulated, all sockets and parts included. Premium quality plated 
through PC Board. For 250 ns RAM's add $10.00 



NEW! DESIGN CONSOLETTE KIT - $89.95 

S.D. Sales announces the inexpensive way to beat the wire wrap jungle. Our latest kit gives you 124 solderless quick connect terminals, enough 
for eight 16 pin IC's and provides 50 x 8 common buss matrix. Has regulated +5VDC and +/- 15VDC, all at 1 AMP. Voltage regulation at 100%. 
Also includes a pulse generator variable from lOhz to 50mhz and .01 sec. to 100 nano seconds. Generator output is +5V. In kit form only and 
includes all parts, sockets; front panel measures 7l4"x8V4", and hardware, case not available. 



CAR/BOAT KIT 



$34.95 9^ ! 

%uU to ifom Sw! 

JitMitd QuontcUi! 

$9.95 kit 



MUSICAL HORN 

Musical Horn Kit for car, boat, or homo. Plays any tuna from Mozart to Lad Zeppelin. 
Change tunes in seconds; complete solid state electronics. Standard or custom tunes 
available at $6.95 each (you supply us with the sheet music — we supply electronics 
for your favorite tune.) One song supplied with original order. Standard tunes avail- 
able: DIXIE - EYES OF TEXAS - ON WISCONSIN - YANKEE DOODLE DANDY 
- NOTRE DAME FIGHT SONG - PINK PANTHER - AGGIE WAR SONG - AN 
CHORS AWAY - NEVER ON SUNDAY - BRIDGE OVER RIVER QUI -CANDY 
MAN. 



HOME KIT 

$26.90 

Home kit includes speaker which oper- 
ates from your door bell. When door bell 
is pushed your favorite tune is played. 
Car/boat kit DOES NOT include speak- 
er. Uses standard 8ohm PM speaker. 
Allow 4 weeks delivery on both kits. 



6 DIGIT ALARM CLOCK KIT 

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in IC technology. Features: Litronix Dual %" displays, Mostek 
50250 super clock chip, single I.C. segment driver, SCR digit drivers. Greatly simplified construction. More reliable and easier to build. Kit includes all 
necessary parts (except case). For P.C. board add $3.00; AC XFMR add $1.50. Do not confuse with Non-Alarm kits sold by our competition! Eliminate 
the hassle - avoid the 5314! NEW! WITH JUMBO LED READOUTS! 



1000 MFD 

Filter Caps 
Rated 35 WVDC Up- 
right style with PC 
leads. Most popular val- 
ue for hobbyists. 



4/$1.00 



SLIDE SWITCH 
Assortment 
Our best seller. Includes 
miniature and standard 
sizes, single and multi- 
position units. All new. 



12/$1.00 



POWER 

RESISTOR 

15 OHM 

25W 

BY 

CLAROSTAT 

75C ea. 



AMD-1702A 

FACTORY PRIME UNITS! BRAND NEW! 
1.5 Micro-Seconds Access Time. 

10/$40. $4.95 ea. 



RESISTOR 
ASSORTMENT 

%W 5% & 10% PC 
leads. A good mix of 
values! Special! 



200/$2. 



P.C. LEAD 

DIODES 

1N4148/1N914 

100/$2 

1N4002- 1A 
100 PIV 

40/$1. 



* Special/ * 



3.579545 

MHZ Time 

Base Crystal 

$1.25 



28 PIN SOCKETS 
3 for $1.00 



e^O^ 



IC s from XEROX 



*fto> tC 



1402 A Shift Regulator - 50c 
MH0025CN - 55c 






I 



7400 - 9c 
7402 - 9c 
7404 - 9c 

7406 -11c 

7407 -11c 
7410- 9c 
7416 -13c 
7420 - 9c 



7430- 9c 
7440- 9c 

7437 -10c 

7438 -10c 
7451 - 9c 

7474 -16c 

7475 -24c 
7486 -16c 



7493 - 
74121 
74123 
74151 
74155 
74193 
8233 - 
Intel - 



26c 
-22c 
-32c 
- 9c 
-22c 
-35c 
35c 
1302 



-45c 



CALL IN YOUR BANK- 
AMERICARD OR MASTER 
CHARGE ORDER IN ON OUR 
CONTINENTAL UNITED STATES 
TOLL FREE WATTS LINE: 



1-800-527-34B0 

Texas Residents Call Collect: 

214/271-0022 



11,000 MFD 

50WVDC 

Computer Grade Cap 

$3.00 each 



39 MFD 

16 V Mallory 

Electrolytic 

15 for $1.00 



Just received a good 
mixed lot of National 
TO-92 plastic transis- 
tors. PNP & NPN, even 
a few FET's. 40-50% 
yield. Untested Asst. 



500/S3. 



DISC CAP 
ASSORTMENT 
P.C. Leads. At least 
10 different values. 
Includes .001. .01. .05 
plus other standard 
values. 

60/$1.00 



FACTORY PRIME! 
21L02-1 

Not only are our RAM'S faster than a speeding bullet but they 
are now very low power. We are pleased to offer prime new 
21L02-1 Low Power and Super Fast RAM's. Allows you to 
STRETCH your power supply farther and at the same time keep 
the wait light off! 

500ns 8/$12.95 
250ns 8/$15.95 



MOS 6 DIGIT 
UP/DOWN COUNTER 

40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct LED segment drive, 
single power supply (12 VDC TYPE), six decades up/down, pre loadable counter, separate pre 
loadable compare register with compare out-put. BCD and seven segment outputs, internal scan 
oscillator. CMOS compatible, leading zero blanking. 1MHZ. count input frequency. 

$12.95 tdmt! $12.95 



TERMS: 

%omjH 'Bad 
GuMoMeef 



NO COD'S. TEXAS RESIDENTS 
ADD 5% SALES TAX. ADD 5% 
OF ORDER FOR POSTAGE & 
HANDLING. ORDERS UNDER 
$10.00 ADD 75c. FOREIGN 
ORDERS - U.S. FUNDS ONLY! 



Orders over $15. - Choose $1. FREE MERCHANDISE! 



S2 
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High quality sockets for IC's and PC interconnections. Check 
our price and quality and you will see why TFI-TEK is fast 
becoming the leader in IC sockets. 

Low Profile DIP Solder Tail (Tin) 





1-9 


10-24 


25-100 


SKT-0802 8 pin 


.15 


.15 


.14 


1402 I4pin 


.18 


.17 


.16 


1602 I6pin 


.20 


.19 


.18 


1802 I8pin 


.27 


.26 


.25 


2002 20pin 


.29 


.28 


.27 


2202 22pin 


.35 


.34 


.33 


2402 24pin 


.36 


.35 


.34 


2802 28pin 


.42 


.41 


.40 


4002 40pin 


.60 


.57 


.53 



3 Level Wire Wrap Gold 



SKT-1400 
1600 
1800 
2400 
4000 



PRESTRIPPED WIRE WRAP WIRE 

Highest quality 30 ga. Kynar insulated silver plated wire for 
wrapping. Stripped 1" on both ends. Indicated lengths are 
lengths of insulated portion. Packed 100 per sturdy plastic 
vial or 1000 per poly bag. Compare our prices 1 ! I. Available 
in Black, Red, Yellow and Green. State color desired. 



Length Price per tube of 100 

1" $1.48 (WW30VC-H 

2" $1.60 (WW30VC-2) 

A" $1.85 (WW30VC-4) 

6" $2.20 (WW30VC-6) 



Price per bag of 1000 
$11.84 (*WW30BK-1) 
$12.80 (*WW30BK-2) 
$14.80 ( # WW30BK-4) 
$17.60 ( # WW30BK-6) 



ROLLS OF WIRE SAME AS ABOVE (30 ga. KYNAR) 
100 ft. ..$2.95 500ft $8.95 1000ft. ..$14.95 

WRAP WIRE SPECIAL FOR AUGUST 

Special purchase of quality KYNAR insulated 30 ga. wire 
brings you a real bargain in pre-stripped wrapping wires. 
Available in blue color only. 1" and 2" insulation only. 

1" insulation, blue, bag of 100 pieces $.99 

2" insulation, blue, bag of 100 pieces- $1 .19 

RIBBON CABLE IC INTERCONNECTS 



SINGLE END 



No Of Pins 



Length 



DOUBLE END 
2.87 2.97 
3.13 3.24 
4.75 4.94 




rota? 

Says 

GET THE DROP ON THOSE WIRE 
WRAPPING PROBLEMS WITH WIRE 
AND TOOLS FROM TRI-TEKIIII 



. ,. 



OK WIRE WRAP TOOLS 

BW-630GUN $34.95 

HW-30 Tool $5.95 

HW-30MTool $6.95 

FREE, 50 roll of wire wrap 
*ire with purchase of tool ! 



MCM6571A is an 8192 -Bit Horizontal-Scan (Row select) 
character generator with shifted characters. It 
contains 128 characters in a 7X9 matrix, and has thel 
capability of shifting certain characters that norm-| 
ally extend below the baseline, such as j,y,g,p and 
q. A 7-bit address code is used to select one of 
the characters. 
Features: 

.Static operation 

.TTL compatability 

.CMOS compatability (5V) 

.Shifted character compatability 

.Includes Greek alphabet 

.Maximum access time =500nS 
(See article in March '77 issue of 73 Magazine for 
applications including TV-Computer interface) 

MCM6571A $9.95 

Specs $1 -00 

MM5320 TV SYNC GENERATOR I.C. 
Generate all the sync pulses necessary for camera or video 
terminals. Use with MCM6571A in the TV-Computer inter- 
fa ce . MM5320N $1 8 . 80 

Specs 60c 



7 SEGMENT TO BCD DECODER, OR IS IT ENCODER? 
Think about it — how many times have you seen an appli- 
cation for device with 7 segment readout if only you had 
the output in BCD? Calculators, clocks, timers and the 
like can now be read into your mini'puter with minimum 
conversion hassel. CMOS for low power drain. Latched. 
MM74C9 15N...18pinDIP $2. 99 



NEW BOOK 

1 1977 IC MASTER. Latest edition of this classic reference work| 
has 1263 pages of technical data, cross-references, second 
source listings, index of available application notes from the 
guys who make the parts! A free up-date sevice card to help 
keep your copy current is included. Beautifully bound in hard 

cover leather grained jacket. Want IC info ? Here 'tis 

1977 IC MASTER.. (includes shipping in USA) $38.88 






******** 



PROFESSIONAL TEMPLATES -LOGIC SYMBOLS -Stand MIL806-B 

3/4 Size $3.50 

1/2 Size (Handy shirt pocket size) $3.25 

Computer Flow Chart Symbols $3.50 




100 PIN MINICOMPUTER PC CONNECTORS 
2 x 50 with .125" spacing. Solder tail or wrap terminals. PCC 100STN 
( solder) . . . $3.75 PCC -100WWN . . . $3.75 4/S14.00 

SIGNETICS 8000 SERIES TTL LOGIC 

These quality units are faster and have greater fan- 
out capability than standard TTL. From a giant fac- 
tory change-over you get real bargain prices. All 
are house numbered, but we provide a reference and 
pin-out sheet. 

N8880A. . .Quad-2 input NAND gate 8/$1.00 

N8822A...Dual J-K master/slave F/F 4/$1.00 

N8885A. . .Quad 2-input NOR gate 8/$1.00 

N8890A. . .Hex Inverter 6/$1.00 

N8202A...10 bit "D" type register $1.25 



78HGKC 5A VARIABLE REGULATOR 

NOW- at last, a high current adjustable regulator. 
Same simple circuitry as the popular 78GKC. Needs 
only two external resistors to program to any volt- 
age between +5 and 30V @ 5A output. 

78HGKC $13.95 

Spec 30 

1N5393 200V, 1 .5A Diode. Sturdy replacement for 
1 N4003 at a good sa vi ngs 1 5/$l 

HEX INVERTER DTL IC. Useful and economical replacement] 
for 7404 where you don't need the speed. House marked. 
*0027 (DM936N) SPECIAL 6/$l .00 

Japanese Transistor. Special buy on Hitachi 2SB367 brings 
you a bargain on this popular part. 2SB367 $1 .291 

Germanium Power Transistor. Delco house numbered replace| 
ment for ECG105. Removed from new assemblies at real bar- 
gain price. #251M-K(EGG-I05) :: ^^ Si .00] 

600V, 3 A BRIDGE RECTIFIER 

i" hexagonal metal jacket stud mount with 2" stab-on wire 

terminals. *KBS06..( Mfd. by G.I. ) 89c| 

MC14412VP Universal Modem Chip $16.95 

"COOK BOOKS" 

The famous Howard Sams "Cook Book" series tells you what 

and how in a broad range of subjects. Probably the most 

widely referenced works in their fields. 

Prices quoted include shipping (U.S. only) 

TTL Cookbook 328 page* $9.95 

Active Filter Cookbook 223 pages $15.95 

CMOS Cookbook 402 pages $10.95 

IC OP AMP Cookbook 579 pages $14.25 

TV Typewriter Cookbook 250 pages $10.95 

MC14411 BIT RATE GENERATOR. 
Single chip for generating selectable frequencies for equipl 
ment in data communications such as TTY, printers, CRTs[ 
or microprocessors. Generates 14 different standard bit 
rates which are multiplied under external control to IX, 
8X, 16X or 64X initial value. Operates from single +5 

volt supply. MC14411 $11.98| 

4 pages of data 4C 

Crysta I for the above $4 . 95 



The following items are available in large quantities 
Dealer or manufacturer inquiry is invited. 

2N3414.. NPN switch on reels 10/$1 

1N753A.. 6.2V, 57., W Zener 5/$l 

C106F2.. 50V, 4A SCR w/socket 3/$ 

1N967B.. 18V, 5%, ^W Zener 5/$l 

42501-1 Quad Hi speed NPN transistor in 14 pin DIP 
package. Similar to Motorola MPQ3303 5/$l 



• Accuracy ±0.05% of Reading t\ Count 

• Two Voltage Ranges 1 999 V and 199 9 mV 

• Up to 25 Conversions/* 

• Z, n > 10O0M ohm 

• Auto Polarity and Auto Zero 

• Single Positive Voltage Reference 

• Standard B Series CMOS Outputs Drives One Low Power 

Schottky Load 

• Uses OnChip System Clock, or External Clock 

• Low Power Consumption B mW typical P *50V 

• Wide Supply Range eg. ♦ 4 5 V to '80V 

MC14433 SINGLE CHIP 32DIGIT A/D 

Single chip combines linear and CMOS digital to bring you 
the simplest yet DVM approach. Requiring only 4 external 
passive parts, this subsystem gives you: Auto polarity, auto 
zero, single voltage reference, 8 mW operation, overrange,! 
underrange signals, 25 conversions per second and .05% * 
1 count accuracy! 100 uV resolution. 24 Pin DIP. 
MC14433P with specs $1 9.55 



tRi-tek, inc 

6«2 noRth 43Rfc Avenue. 

QlenOAle. ARizona 85301 

phone 602 - 931-0949 



We pay surface shipping on all orders over $10 US, $15 foreign in US funds. 
Please add extra for first class or air mail. Excess will be refunded. Orders 
under $10, add $1 handling. Please add 50c insurance. Master charge and 
Bank America cards welcome, ($20 minimum). Telephone orders may be placed 
10AM to 5:30PM daily, Mon thru Fri. Call 602-931-4528. Check reader 
service card or send stamp for our latest flyers packed with new and surplus 
electronic components. 



2522 BUTLER ST. • DALLAS, TEXAS 75235 • 214-630-4621 

tine computer room 




Specifications 

• Size: 21 " wide x 21 " deep x 8" high 

• Power Input 1 1 5 Volt 60 Hz 

• Interface: RS232 

• Weight: 54 lbs. (Shipping Weight 65 lbs.) 

• 15" Carriage 

• Input/Output rates to 15 characters per second 

• EBCD Code 

• Half Duplex 

• 132 Print Positions. 10 Pitch 

• Can be used off-line 



Used 

Working 

(Non Refurbed) $695. 

Used 

Working 

(Refurbed) $895. 

Software to connect 

Processor to Selectric: 



ASCII Output of 
Code $25 



8080 Class 



Manufacturers Electronic & Mechanical Documen- 
tation 
$20. with machine $40. Documentation only 



SELECTRIC TERMINAL (IBM Selectric Mechanism, Heavy Duty, Datel Electronics) 



CARTERFONE 
MODEL 318 

ASYNCH ^ 

MODEM ^ 



• HARDWIRE 

• TTY OR RS-232B INTERFACE 

• ORIGINATE ONLY 

• UP TO 300 BPS 

USED - UNTESTED . . $25.00 

USED -TESTED $80.00 

We ship prints with these. 

CANNON 25 PIN 
CONNECTOR 




CF328 Acoustic version of 
same unit. 



USED- UNTESTED 
USED -TESTED . . 



$25.00 
$80.00 





RS232 

Male Connector 



ITEM C-1 

NEW 

$2.50 Each 
Solder Type Cover $1.00 Each 



SHIPPING INFORMATION: 

Modems: $2.00 each; 2 for $4.00 UPS 

Small Items & Parts: $2.00/order less than $20.00: 

$4.00/order $20.00 to $100.00; $6.00/order over 

$100.00 

Large Items & Parts: Specify Freight or Air Freight 

Collect 

Foreign Orders: Add appropriate freight or postage 

Please specify exactly what you wish by order 

number or name or both. 

We now take Master Charge orders. Specify full 

number, bank number and expiration date. 



DEC LSI-11 
COMPONENTS 

All Items NEW 

ORDER BY 
PART NUMBER 




D v> 



ACOUSTICAL MODEMS - 
ORIGINATE ONLY 

USED -UNTESTED 

Physically fit into Model 33 Teletype. Manu- 
factured by PARAGON. Partial documentation 
2 for $25. 

Call or write for our list of other Acoustic 
Modems. 

SUGART MINI-FLOPPY DRIVE 
NEW PRICE . 



CPU 

SI0 

Card Cage 

Ext. Arith. 

PIO 

4K RAM 

(8KB) 
PROM/ROM 
Bond 



(KDIIF) 
(DLVII) 
(H9270) 
(KEVII) 
(DRVII) 
(MSVIIB) 

(MRVIIAA) 



List 

$990 

235 

175 

175 

195 
625 

175 



Selling 
Price 

$875 

210 

155 

155 

175 
550 

155 



$355.00 Each 




MODEL 
SA-400 




money 



ORDERING INFORMATION: 

All items subject to availability. Your 
returned if we are out of stock. 
Items are either new (specified) or they are used 
(tested or untested) and no other warranty is made 
or implied. 



Write for our CATALOG of many 
parts terminals printers etc 

In general no cords or cables are shipped unless we 

specify that they are supplied. 

We ship the same day we receive a certified check 

or money order. 

Texas residents add 5% sales tax. 

Please call if you have a question. 



RONDURE 
COMPANY R7 

2522 BUTLER 
DALLAS, TEXAS 75235 
PHONE: (214) 630-4621 
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SPECTRA FLAT TWIST 

50 conductor, 28 gauge, 7 strands/ 
conductor made by Spectra. Two con- 
ductors are paired & twisted and the flat 
ribbon made up of 25 pairs to give total 
of 50 conductor. May be peeled off in 
pairs if desired. Made twisted to cut down 
on "cross talk." Ideal for sandwiching PC 
boards allowing flexibility and working 
on both sides of the boards. Cost orig- 
inally $13.00/ft 
SP-324-A $1 .00/ft. 1 ft/$9.00 

SP-234-A $1 .00 ft 50 cond. 1 ft/$9.00 
SP-234-B .90 ft 32 cond. 1 ft/$8.00 




TOUCHTONE ENCODER CHIP 

Compatible with Bell system, no crystal 
required. Ideal for repeaters & w/specs. 

$6.00 



WIRE WRAP WIRE 

TEFZEL blue ^30 Reg. price 
$13.28/100 ft. Our price 100 ft $2.00; 
500 ft $7.50. 



MULTI COLORED SPECTRA WIRE 

Footage 10' 50' 100' 

8 Cond. #24 $2.50 9.00 15.00 



12 
14 
24 
29 

Great 



22 
22 
24 
22 

savings as 



3.00 11.00 18.00 

3.50 13.00 21.00 

5.00 20.00 30.00 

7.50 28.00 45.00 

these are about 1 /4 



book prices. All fresh & new. 



CHARACTER GENERATOR CHIP 

Memory is 512x5 produces 64 five by 
seven ASCII characters. New material 
w/data. $6.00 



*% 




FIRE-SMOKE-INTRUDER ALARM 

12 volt DC operation, large 5 inch bell, one 
unit, all the works under the bell. Nice for 
camper, boat, homes. $25 





VIATRON CASSETTE DECKS 

The computer cassette deck alone. $35 

Set of 2 boards read/write amp & servo 
control boards for this deck. $40.00 




PORTABLE FIRE ALARM 

Operates on 3 internal AA cells (not fur- 
nished) On temp rise of approx 150° Sonalert 
type alarm sounds off. Push to test switch 
incorporated. The push to test switch makes 
nice sounding code practice oscillator. $6.00 



^JKeMwiQ, 



Please add shipping cost on above. Minimum order $10 

FREE CA TALOG SP-9 NOW READY 
P.O. Box 62, E. Lynn, Massachusetts 01904 



M2 
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MY 
COMPUTER 

LIKES 

ME* 

tw «t*«J»* CMT 




•wfcenispeakin 



• COMPUTER DICTIONARY by Donald D. 
Spencer. A compact compendium of com- 
puter terms for beginners and professionals 
alike. Defines words and acronyms used by 
computerists in a clear, easy to understand 
style. Over 2000 definitions are provided. 
This reference is a must for the individual 
getting started in the world of micro- 
computers. Published by Camelot Press, 
$5.95. 

•SCELBI'S GALAXY GAME FOR THE 
"6800" Here's a new twist in computer games 
by Scelbi Computer Consulting and Robert 
Findley/Raymond Edwards. The game, 
"Galaxy" pits the operator of a spaceship 
against alien craft, as well as such variables as 
speed, time, and ammunition. No two games 
are the same! This game is described in 
Galaxy Game for the 6800, published by 
Scelbi Computer Consulting, Inc. $14.95 

• 6800 SOFTWARE GOURMET GUIDE & 
COOKBOOK If you have been spending too 
much time developing routines for your 6800 
microprocessor, try the new book by Scelbi 
Computing and Robert Findley. This manual, 
6800 Software Gourmet Guide and Cook- 
book described sorting, searching, and many 
other necessary routines for the 6800 user. 
$9.95. 

• 8080 SOFTWARE GOURMET GUIDE 
AND COOKBOOK If you have been spending 
too much time developing simple routines for 
your 8080, try this new book by Scelbi 
Computing and Robert Findley. This manual, 
8080 Software Gourmet Guide and Cook- 
book described sorting, searching, and many 
other routines for the 8080 user. $9.95 

• CMOS COOKBOOK by Don Lancaster, 
pub. Howard W. Sams Company. Another 
winner from Don Lancaster, author of the 
famous RTL and TTL Cookbooks. The CMOS 
Cookbook details the application of CMOS, 
the low power logic family suitable for most 
applications presently dominated by TTL. 
The book follows the style of the original 
Cookbooks. Eight chapters cover all facets of 
CMOS logic, and the work is prefaced by 100 
pages detailing the characteristics of most 
CMOS circuits. The CMOS Cookbook is re- 
quired reading for every serious digital experi- 
menter. $9.95 

• HOBBY COMPUTERS ARE HERE If you 

(or a friend) want to come up to speed on 
how computers work . . . hardware and soft- 
ware . . . this is an excellent book. It starts 
with the fundamentals and explains the cir- 
cuits, the basics of programming, along with a 
couple TVT construction projects, ASCII- 
Baudot, etc. This book has the highest recom- 
mendations as a teaching aid for newcomers. 
$4.95. 



• BRAND NEW DICTIONARY This new microcomputer dictionary fills the 
urgent need for all computer people, engineers, scientists, industrialists, 
communications people — as professionals, amateurs, teachers, or students — to 
become quickly acquainted with the terminology and nomenclature of a new 
revolution in computer control capabilities in areas that pervade most of man's 
daily activities. 

Over 5000 definitions and explanations of terms and concepts (704 pages) 
relating to microprocessors, microcomputers and microcontrollers. There are also 
separate appendices on: programmable calculators; math and statistics definitions; 
flowchart symbols and techniques; binary number systems and switching theory; 
symbol charts and tables; summaries of BASIC FORTRAN and APL. In addition 
there is a comprehensive electronics/computer abbreviations and acronyms 
section. $15.95. 

• COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A complete guide 
to computer programming and data processing. Includes many worked out 
examples and history of computers. $8.95 

• MY COMPUTER LIKES ME . . . WHEN I SPEAK BASIC An introduction to 
BASIC . . . simple enough for your kids. If you want to teach BASIC to anyone 
quickly, this booklet is the way to go. $2.00. 

• CHEMISTRY WITH A COMPUTER by Paul A. Cauchon. A 
chemistry book which contains a collection of tutorial, 
simulation and problem-generation computer programs. 
Tutorials provide individualization of assignment, immediate 
evaluation of responses and a new set of problems with each 
run. Simulations provide models of lengthy laboratory 
experimentation beyond the limited classroom timeframe 
and enhancement of course studies by encouraging prelabora- 
tory research. Problem-generating programs provide indi- 
vidualized sets of questions on a given topic. Can be used 
with almost any chemistry course at the high school or 
college level. $9.95. 

• THE STORY OF COMPUTERS by Donald 
D. Spencer is to computer books what Dick 
and Jane to novels . . . extremely elementary, 
gives the non-computerist a fair idea of what 
the hobbyist is talking about when he speaks 
computer lingo. Attempts to explain what 
computers are and can do to a spouse, child 
or any un-electronics-minded friend. $4.95. 

• MICROCOMPUTER PRIMER by Mitchell 
Waite and Michael Pardee, pub. by Howard W. 
Sams Company. If you are afraid to get 
involved with microcomputers for fear of not 
understanding them, worry no longer! The 
MICROCOMPUTER PRIMER describes basic 
computer theory, explains numbering 
systems, and introduces the reader to the 
world of programming. This book does not 
elaborate on specific systems or chips, but 
describes the world of microcomputing in 
"real world" terminology. There is probably 
no better way of getting involved with the 
exciting new hobby of microcomputing. 
$7.95 

• INTRODUCTION TO MICROPROCES- 
SORS by Charles Rockwell of MICROLOG 
Here is an ideal reference for the individual 
desiring to understand the hardware aspects 
of microprocessor systems. This book des- 
cribes the hardware details of computer 
devices in terms the beginner can understand, 
instead of treating the micro chip as a "black 
box." Addressing schemes, registers, control, 
and memory are all explained, and general 
information about hardware systems is pro- 
vided. Specific systems are not described and 
programming is only briefly discussed. Intro- 
duction To Microprocessors is a hardware 
introduction . . . and a good one. $17.50 US 
and Canada, $20 elsewhere. 

• THE NEW HOBBY COMPUTERS! This 
book takes it from where "Hobby Computers 
Are Here" leaves off, with chapters on Large 
Scale Integration, how to choose a micropro- 
cessor chip, an introduction to programming, 
low cost I/O for a computer, computer 
arithmetic, checking memory boards, a 
Baudot monitor/editor system, an audible 
logic probe for finding those tough problems, 
a ham's computer, a computer QSO machine 
. . . and much, much more! Everything of 
interest is there in one volume, ready to be 
enjoyed by you. $4.95. 
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• NOVICE STUDY GUIDE This is the most 
complete Novice study guide available. It is 
brand new. This is not only invaluable for 
anyone wanting to get started in amateur 
radio, but also it is about the only really 
simple book on the fundamentals of elec- 
tricity and electronics. And without your 
fundamentals down pat, how can you go on 
to really understand and work with com- 
puters? First things first. $4.95 

• GENERAL CLASS STUDY GUIDE This 
book takes over on theory where the Novice 
book leaves off. You'll need to know the 
electronic theory in this to work with com- 
puters and you'll not find an easier place to 
get the information. It will also make getting 
your Tech or General license a breeze . . . 
then you can get on the ham repeaters and 
interconnect your micro with others. $5.95 

• VHF ANTENNA HANDBOOK The NEW 

VHF Antenna Handbook details the theory, 
design and construction of hundreds of differ- 
ent VHF and UHF antennas ... a practical 
book written for the average amateur who 
takes joy in building, not full of complex 
formulas for the design engineer. Packed with 
fabulous antenna projects you can build. 
$4 95 

• WEATHER SATELLITE HANDBOOK 
Simple equipment and methods for getting 
good pictures from the weather satellite. 
Antennas, receivers, monitors, facsimile you 
can build, tracking, automatic control (you 
don't even have to be home). Dr. Taggart 
WB8DQT $4.95 

• SSTV HANDBOOK This excellent book 
tells all about it, from its history and basics to 
the present state of the art techniques. Con- 
tains chapters on circuits, monitors, cameras, 
color SSTV, test equipment and much more. 
Hardbound $7, Softbound $5 

• WHAT TO DO AFTER YOU HIT RETURN 
PCC's first book of computer games ... 48 
different computer games you can play in 
BASIC . . . programs, descriptions, muchly 
illustrated. Lunar landing, Hammurabi, King, 
Civil 2, Qubic 5, Taxman, Star Trek, Crash, 
Market, etc. $8.00 

• 101 GAMES IN BASIC Okay so once you 
get your computer up and running in BASIC, 
then what? Then you need some programs in 
BASIC, that's what. This book has 101 games 
for you, from very simple to real buggers. 
You get the games, a description of the 
games, the listing to put in your computer 
and a sample run to show you how they 
work. Fun. Any one game will be worth more 
than the price of the book for the fun you 
and your family will have with it. $7.50 

• BASIC by Bob Albrecht, etc. Self-teaching 
guide to the computer language you will need 
to know for use with your microcomputer. 
324 pages. This is one of the easiest ways to 
learn computer programming. $4.95 

• TVT COOKBOOK by Donald Lancaster, 
describes the use of a standard television 
receiver as a microprocessor CRT terminal. 
Explains and describes character generation, 
cursor control and interface information in 
typical, easy-to-understand Lancaster style. 
This book is a required text for both the 
microcomputer enthusiast and the amateur 
RTTY operator who desires a quiet alterna- 
tive to noisy teletype machines. $9.95 

• TTL COOKBOOK by Donald Lancaster. 
Explains what TTL is how it works, and how 
to use it. Discusses practical applications, such 
as a digital counter and display system, events 
counter, electronic stopwatch, digital volt- 
meter, and a digital tachometer. 336 pages; 
5 1 / 2 x 8 1 / 2 ; softbound $8.95 





• AN INTRODUCTION TO MICROCOM- 
PUTERS, VOLS. 1 AND 2 by Adam Osborne 
Associates, are references dealing with micro- 
computer architecture in general and specifi- 
cally with details about most of the common 
chips. These books are not software-oriented, 
but are invaluable for the hobbyist who is 
into building his own interfaces and proces- 
sors. Volume 1 is dedicated to general hard- 
ware theory related to micros, and Volume 2 
discusses the practical details of e ac h micro 
chip. (Detailed review in Kilobaud iP2) 

Volume I - $7.50; Volume II - $12.50. 

• 8080 PROGRAMMING FOR LOGIC 
DESIGN Here is an ideal reference for the 
person desiring an in-depth understanding of 
the 8080 processor. The work is application- 
oriented, and the 8080 is discussed in light of 
replacing conventional, hard-wired logic 
systems. Both hardware and software is 
described. Practical design considerations are 
provided for the individual wishing to imple- 
ment an 8080 based control system. (Detailed 
review in Kilobaud #1) Published by Osborne 
Associates. $7.50. 

• 6800 PROGRAMMING FOR LOGIC 
DESIGN Oriented toward the industrial user, 
this book describes the process, by which 
conventional logic can be replaced by a 6800 
microprocessor. Both hardware and software 
techniques are discussed, as well as interface 
information. This reference, and its com- 
panion dedicated to 8080 users, provide 
practical information that allows an experi- 
menter to design a complete micro control 
system from the "ground up." An excellent 
reference! Published by Osborne Associates, 
$7.50. 

• THE UNDERGROUND BUYING GUIDE 
Here is a handy guide for the electronics 
enthusiast. Over 600 sources of equipment 
and literature are provided; some are mail- 
order-only outfits that do not advertise. 
Sources are listed alphabetically, by service or 
product, and by state. The guide is cross- 
referenced for ease of use. Electronic publish- 
ing houses are also listed. Published by PMS 
Publishing Co., $5.95 each. 



Test Equipment 
Library 

• VOL. I COMPONENT TESTERS Build 
your own test equipment and save a bundle 
(and have a lot of fun). Volume I of the 73 
Test Equipment Library shows you how to 
build and use transistor testers (8 of 'em), 
three diodes testers, 3 IC testers, 9 voltmeters 
and VTVMs, 8 ohmmeter, 3 inductance 
meters, and a raft of other gadgets for 
checking temperature, crystals, Q, etc. $4.95 

• VOL II AUDIO FREQUENCY TESTERS If 
you're into audio . . . such as digital cassette 
recording, RTTY, Baudot vs ASCII, SSTV, 
SSB, Touchtone or even hi-fi . . . you'll want 
to have this book full of home built test 
equipment projects. Volume II $4.95 

• VOL. Ill RADIO FREQUENCY TESTERS 
This is of more interest to hams and CBers . . . 
test equipment you can build for checking 
out transmitters and receivers: signal genera 
tors, noise generators, crystal calibrators, 
GDOs, dummy loads . . . things like that. This 
is Volume III of the 73 Test Equipment 
Library $4.95 
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• SOME COMMON BASIC PROGRAMS pub- 
lished by Adam Osborne & Associates, Inc. 
Perfect reference for non-technical com- 
puterist requiring ready-to-use programs, 76 
programs! Business programs like depreciation 
formulas, loan payment solutions and loan 
interest rates; math routines containing 
statistical packages and polynomial deriva- 
tions . . . plus miscellaneous programs like 
"Days Between Two Dates." Most routines 
are short and some provide optional state- 
ments that can be inserted into the code to 
slightly modify the results. An invaluable for 
the user who is not an experienced pro- 
grammer. All will operate in the stand-alone 
mode. $7.50 paperback. 

• PERIODICAL GUIDE FOR COM- 
PUTER ISTS This is a 20 page book which 
indexes over 1,000 personal computing 
articles for the entire year of 1976 from Byte, 
Creative Computing, Digital Design, Dr. 
Dobbs Journal, EDN, Electronic Design, Elec- 
tronics, Interface Age, Microtrek, Peoples 
Computer Company, Popular Electronics, 
QST, Radio Electronics, SCCS Interface and 
73 Amateur Radio. Articles are indexed under 
more than 100 subject categories. Price $2.50. 

• FUZZBUSTER Radar Detector judged most 
dependable, fastest and overall BEST by 
Wayne Green in a side by side three month 
study of all the other radar detectors on the 
market. Specially priced at $95.00. 




• TYCHON'S 8080 OCTAL CODE CARD 

Slide rule-like aid for programming and 
debugging 8080 software . . . contains all the 
mnemonics and corresponding octal codes. 

Instructions are color coded to indicate which 
flags are affected during execution. Pocket 
sized card only 6!4x3 inches provides neat, 
logical format for quick reference. Back side 
of card is printed with an ASCII code chart 
for 128 characters plus the 8080 status word 
and register pair codes. Also available, 
Tychon's 8080 Hex Code Card, same as above 
only has hex codes instead of octal. Only 
$3.00 each. 

• LIGHTED TRAVEL DESK Handy little 
gadget, looks like a clipboard with a light and 
plugs into the cigarette lighter of your car. 
Read books or maps easily in the car, great 
for note taking if you come up with ideas 
while driving . . . helps make riding in the car 
a little more enjoyable for kids who can use it 
for puzzles or playing games at night. Only 
$7.50. 



* Use the order card in the back of this 
magazine or itemize your order on a separate 
piece of paper and mail to: Kilobaud Book 
Dept., Peterborough NH 03458. 

* Be sure to include check on detailed credit 
card information. Note: Prices subject to 
change on books not published by 73 Maga- 
zine. 
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boards using the new color-key technique, the TTL one-shot, what 
computers can and can't do, a hamshack file handler (software), the bit 
explosion — 8-12-16?, backward branch the easy way with the 6800, 
the hexadecimal . . . etc. 

Any one of these articles could easily be worth the cost of a full 
year of 73. One good program could save you days of work. One good 
interface project could make an enormous difference. In general, 73 
tries to present not too complicated construction projects . . . things 
you can make in a day or two. 

One of the fundamental policies is that no articles will be published 
in both 73 and Kilobaud. This is, in a way, unfair because it keeps some 
great computer articles away from computerists. You really must get 
both magazines to keep up to date with what is going on. When you 
subscribe to both you will not be getting duplication. 

SPECIAL FOR KILOBAUD 
SUBSCRIBERS 

Take advantage of us while we are in a weak moment . . . subscribe. 
The regular subscription rate is $15 for a year. If you are already a 
subscriber to Kilobaud then you are eligible for the special $12 for one 
year subscription to 73 . . . U.S. and Canada only. 



HALF PRICE SPECIAL 



Yes, there are computer articles in 73 ... a lot of them. There are 
also a lot of articles that computer hobbyists will be needing to read 
which are not exactly computer articles such as on regulated power 
supplies ... on making printed circuit boards ... on how various 
circuits work . . . things like that which hardware men in particular 
need to read . . . and which software people need even more, since they 
are a bit behind on hardware. 

During the last year or so there have been over 300 pages of 
computer articles and nearly as many which are of interest to the 
average computerists. 

In recent issues there have been articles on computerized satellite 
tracking (with software), RTTY using a uP, using old (inexpensive) 
Teletypes, building a Polymorphic video board, making instant PC 



□ YES! Enter my one year subscription to 73 Magazine starting with the next 
published issue ... at half the newsstand price . . . just $1 2.00. 



Name 

Address. 
City 



Call (if any) 



State 



Zip 



$12 enclosed. □ Cash □ Check □ Money Order 

Bill: D Master Charge D BankAmericard □ American Express 

Card # Interbank # (MC) 



Signature 



Expiration date 



□ Bill me direct Allow 6 weeks for subscription processing. 

Toll Free Subscription Number: (800) 258-5473 
73 MAGAZINE PETERBOROUGH NH 03458 KB/9/77 



J 



1Rfi 



FLOAT: An input which is not being loaded or driven is said 
to be floating. Floating inputs pins are susceptible to noise, 
and they should always be pulled up or down to a known 
state. For example, unused TTL inputs will float at a logic 
high level. However, good design practice dictates that all 
unused TTL inputs be pulled up to Vcc through a pull-up 
resistor. Floating CMOS and low power Schottky inputs can 
be pulled up with or without resistors, but it is still important 
to force them into a known state. 



FORMATTING: The general act of ordering information for 
input to or output from the computer or a peripheral. In 
particular, it is often used in the preparation of output that is 
to be used by the human operator. When you set up the 
output of your BASIC program to print a nice, easy-to-read 
table you are formatting the output. 

Formatting is also used to refer to the preparation of 
magnetic media to accept data. For example, before a floppy 
disk can be used it must first be formatted with track and 
sector information required by the disk controller. After it is 
formatted, the disk can then be used for normal I/O 
operations. 



MASK: A bit pattern used in conjunction with logic opera- 
tions to test or modify bits in a data word. Masking is often 
used to modify the format of data being transferred between 
the computer and a peripheral. Consider the following bit 
pattern corresponding to the ASCII character "A" with odd 

parity: 

1100000 1 

Suppose we need to send that character to a device which 
requires even parity. We must mask bit seven (the parity bit) 
to a zero. To do that we use the mask 1111111 and the 
logic AND (A) operation: 

1100000 1 
A0 1 1 1 1 1 1 1 



01 00000 1 



The selected bit has been masked to a zero and the rest of the 
data is unmodified. 



STEPPING PULSE: A control signal used to cause an 
incremental action by some device external to the computer. 
Most often, a stepping pulse is used to control the motion of 
an incremental (or stepping) motor. Each time a pulse is 
received, the motor shaft rotates a fixed amount. Most 
high-speed paper tape readers have a stepping motor attached 
to the tape feed sprocket wheel. Each pulse received then 
causes the sprocket to step the tape forward one character. 



Tim Barry 

WIRED OR: This technique, also known as Dot OR, Implied 
OR, Virtual OR, OR Tied, Phantom OR, and Etch OR, refers 
to the connecting together of the active outputs of two or 
more logic circuits. The result is an implied logic function. The 
term is actually a misnomer since, as shown in the example 
below, the output of the circuit will be high only when the 
outputs of all the ORed devices are high. This makes it a logic 
AND function. The technique is commonly used, but it is 
really best avoided. It makes isolation of the bad part in the 
system very difficult, and can lead to really difficult debug- 
ging. 
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Pomona CA 

The Pomona Valley 
Chapter of the SCCS held its 
first meeting May 19, and 
discussed ideas for future 
programs and club activities. 

Meetings are held from 7 
to 9 p.m. at the Pomona 
Public Library, 625 S. Garey 
Ave., Pomona CA. 

For additional information 
contact: Al Sutton, 4155 Oak 
Hollow Rd., Claremont CA 
91711, (714) 593-6635 

evenings. 

Birmingham AL 

The Birmingham Micro- 
processor Group, a club de- 
voted to the interests of the 
computer hobbyists in and 
around the Birmingham area. 

The club now has approx- 
imately 35 members, and 
meets on the forth Sunday of 
each month at the South- 



central Bell Company head- 
quarters building, at 2 p.m. 
Contact Jim Anderson, 2931 
Balmoral Rd., Birmingham, 
AL 35223 (205) 879-9630. 
Nebraska 

Omaha and Bellevue, 
Nebraska each have a com- 
puter club. The Omaha 
Microprocessor Amateur 
Hobbyist Association 
(O.M.A.H.A.) meets twice a 
month at Northern Natural 
Gas Company. MACH, in 
Bellevue, meets on the second 
Thursday of the month in the 
commercial Federal Building 
in Bellevue. For more infor- 
mation, contact O.M.A.H.A., 
c/o Rita Bianchi, S & DP - 
4th floor, Northern Natural 
Gas, 2222 Dodge, Omaha NE 
68102, or MACH c/o Thomas 
Smith, 2708 Calhoun Street, 
Bellevue NE 68005. 



157 



what do you 
giro the man 
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to put it in. 




Kilobaud, as thick as it is, is more like a floppy when it 
comes to standing on the bookshelf. Enter the new Kilobaud 
Library Shelf Boxes, sturdy corrugated cardboard boxes which 
will hold your magazines on the shelf and keep them from 
flopping around. 

Yes, we know all about binders ... we have them too 
and we sell them, but binders are a drag when you want one 
copy of a magazine. And they cost like sin (which costs plenty). 

Just to be rotten (a talent we are trying to develop, but 
which comes hard), we have self-sticking labels for the boxes, 
not only for Kilobaud, but also for 73 Magazine ... and for 
Personal Computing, Radio Electronics, Popular Electronics, 
Interface Age, and ... yep . . . Byte. Heh, heh! Just ask for 
whatever stickers you want and we'll throw 'em in with your 
box order. Hams may want our labels for CQ, QST or Ham 
Radio, if they get any of those magazines. This is a way you can 
buy one set of matching boxes and line 'em up on your shelf 
looks very nice that way. 

The boxes are a white color and are particularly resistant 
to dirt, a real plus for white boxes. There's some kind of funny 
plastic finish on 'em. 

You'll probably do like most people who have tried these 
so far and order one or two for starters . . . then get a couple 
dozen. The postage on these is the killer ... so one box costs 
$2.00 postpaid and each additional is $1.50 each postpaid. 

Unless the magazine gets whole lot fatter than it is right 
now these boxes should hold a full year of Kilobaud ... or 73. 

One side is cut low to permit you to see the binding of 
the magazine ... and note that we are now printing the 
information on the top part of the binding so it will show in 
these boxes. You can put the boxes on your shelves with the 
bindings showing or with just the white board showing, there are 
little marks to help you center your labels on either side. 

Your magazine library is your prime reference, so keep it 
handy and keep it neat with these strong library shelf boxes. 
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"We did it! We crossed a computer with King Kong 
and got a hairy reasoner!" 




issues 
$3.00 



While they last! 



Did you manage to miss out on the first issues of Kilobaud? 
Don't chance not getting these action packed thrillers. While they 
last they are available for the astounding (we have a lot of gall) 
price of only {only?) $3.00 each postpaid. Domestic orders only. 

Please send me KILOBAUD Back Issues at $3 each! 



issues JAN 77 
issues FEB 77 
issues MAR 77 



issues APR 77 
issues MAY 77 
issues JUNE 77 



.issues JUL 77 
issues AUG 77 
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What's really important is that you're guaranteed delivery of KB when you are a subscriber 
. . . big issues of KILOBAUD are sent to you regularly each month - 12 for a year's subscription 
or 36 for a 3 years' subscription . . . your choice. 

Keep abreast of everything that's happening in microcomputing. Be prepared for lots of 

interesting, understandable articles. 

The price is right too! $15 for one year subscription or $36 for 3 year subscription. The 
longer the subscription the more you save in money, time, and convenience. Compared to 
newsstand prices of $2 a copy, on a one year subscription you save $9 . . . that equivalent to 4]/ 2 
free copies! WOW! Think of the usages of that Vi issue! With a 3 year subscription, even a better 
bargain: Seventy-two dollars worth of Kilobaud for only $36 . . . Vi price! Like getting 18 issues 
free! A year and a half's worth! Incredible! 

What's your time worth? Is your memory infallible enough to never over-look buying the 
next issue from your dealer before they're sold out? And KBs sell-out fastest! It's the fastest 
growing magazine in the industry. It's habit forming too! Sometimes you can't put it down for 
hours or maybe days later ... it definitely has an addictive effect on readers. Once you're 
through with an issue you want more, more. 

Solve your Kilobaud habit the easy money and time savings way - SUBSCRIBE TODAY 
Use the coupon below, the card in the back of this issue or call us on our WATS number (800) 
258-5473. Be sure to tell the WATS operator that you read this ad in Sept. KILOBAUD. 
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This book takes it from where "Hobby Computers Are Here" 
leaves off, with chapters on Large Scale Integration, how to choose 
a microprocessor chip, an introduction to programming, low cost 
I/O for a computer, computer arithmetic, checking memory boards, 
a Baudot monitor/editor system, an audible logic probe for finding 
those tough problems, a ham's computer, a computer QSO machine 
... and much, much more! Everything of interest is there in one 
volume, ready to be enjoyed by you. Don't miss this tremendous 
value! Only $4.95 
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"It's the first book I've ever read about computers that I can 
understand ..." 



Edrte<» W 



,neC*ee" 



HOBBY COMPUTERS ARE HERE helps the beginner get into 
the world of microcomputers. Some chapters: What's a Computer?, 
Is Digital New?, How Computers Figure, Computer Languages, How 
Gates Work, TTL - Best Logic Yet, Ins and Outs of TTL, Flip-Flops 
Exposed, New Cassette System Standard, Build this TVT, Using 
Surplus Keyboards, Morse to RTTY Converter, ASCII to Baudot via 
a PROM, PLUS reprints of some of the 73 editorials on computers. 
Don't miss out any longer on the fun of hobby computing and the 
fantastic applications of these incredible devices! $4.95 
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Computer 

/Mailing List 

By far the most complete mailing list available is the KILOBAUD list of DEALERS CLUBS 
PUBLICATIONS and MANUFACTURERS. (It's the one we use for our mailings and we update it 
daily). The list has over 1000 names painstakingly gathered from manufacturers, magazine ads and 
new product releases, hobby computer shows and direct mail. You can buy this list printed on 
seif-sticking labels for only $50. 

/T>A^ dd i tional P rintouts ' once y° u are a customer, are $35. Call in your order with charge information 
(BAC, AMEX, MC). Our toll free number for these orders is (800) 258-5473. 
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much data as possible for this listing. 
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Circle appropriate Reader Service # for desired company brochures, data sheets or 
catalogs and mail to Kilobaud Magazine, Peterborough NH 03458. Include your zip code, 
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Att: Mail Order 



I want \o subscribe! 



>ETERboROuqh Nh 07498 



Send me Kilobaud for: 

□ 1 year- $15.00* 

□ 3 years - $36.00* 

□ Life Subscription - $155.00 

Enclosed $ □ Cash □ Check 

□ American Express □ BankAmericard 

Credit card # 



□ Renewal 

□ New sub, 



□ Money Order 

□ Master Charge 

Interbank # 



Expiration date 

□ Bill me directly 
Name 



Signature. 
Signature 



Address 
City 



State 



Zip 



*U.S. & Canada ONLY. Others write for foreign rates. 
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NO POSTAGE NECESSARY IF MAILED IN UNITED STATES 



FIRST CLASS 

Permit No. 1024 

Peterborough NH 03458 
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Att: Reader Service 



PLEASE PRINT OR TYPE Please send me the following Kilobaud products: 



Quantity 



Description 



Unit Price 



Total 



Enclosed $_ 



Total 

Shipping & Handling Charge $1.00 

Order Total 

D Cash □ Check □ Money Order □ C.O.D. 



Bill: D American Express □ BankAmericard □ Master Charge 
Credit Card # Interbank #. 



Expiration date 
Name 



Signature 



Address 
City 



State 



Zip 
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STAMP 

HERE 




Peter bo Rouqh Nh 07498 



books,erc 



Microcomputer Dictionary $15.95 

Computer Programming Handbook $8.95 

My Computer Likes Me . . . When I Speak BASIC $] 

Scelbi's Galaxy Game for the "6800" $1495 

6800 Software Gourmet Guide & Cookbook $9.95 

8080 Software Gourmet Guide & Cookbook $9.95 

CMOS Cookbook $9.95 

Hobby Computers Are Here $4.95 

The Story of Computers $4.95 

Intro. to Microprocessors $17.50 USA; $20 Elsewhe] 

Microcomputer Primer $7.95 

The New Hobby Computers $4.95 

An Introduction to Microcomputers, 

Vol. I - $7.50; Vol. II - $12.50 
8080 Programming for Logic Design $7.50 
6800 Programming for Logic Design $7.50 
The Underground Buying Guide $5.95 
Spencer's Computer Dictionary $5.95 
Chemistry with a Computer $9.95 
Periodical Guide for Computerists $2.50 
Some Common Basic Programs $7.50 
Tychon's 8080 Octal Code Card $3.00 
Tychon's 8080 Hex Code Card $3.00 
Lighted Travel Desk $7.50 
Fuzz Buster $95.00 
Test Equipment Library $4.95 Each 

Vol. I Component Testers 

Vol. II Audio Frequency Testers 

Vol. Ill Radio Frequency Testers 
Novice Study Guide $4.95 
General Class Study Guide $5.95 
VHF Antenna Handbook $4.95 
Weather Satellite Handbook $4.95 
SSTV Handbook $5 (Soft); $7 (Hard) 
What To Do After You Hit Return $8 
101 Games in BASIC $7.50 
BASIC $4.95 
TVT Cookbook $9.95 
TTL Cookbook $8.95 
Library Shelf Boxes $2 ea. 
73 Back Issues - 1977's - $3.00 @ 1976s - $2.50 
KB Back Issues- $3.00 ea. 
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Att: Subscriptions 



mo\iing 

Mail us your new address as soon as possible to in| 
uninterrupted delivery of your magazines. 
You may use the pre-printed order card for 
change of address: 

1. Write in "description" column "MY 
ADDRESS WAS": 

2. Attach old label if available . . . otherwise 
clearly the old address (don't forget the zip code). 

3. Clearly print your name and new address in| 
space provided at the bottom of the card. 



POWER. 




IMSA1 Introduces the Megabyte Micro! 



The Megabyte Memory 

Until today, the largest memory you could 
fit and address in a single microcomputer 
CPU was 65K. 

Now, IMSAI presents an incredible 
memory system for micros 16 times more 
powerful than yesterday's best. 

Imagine, a full megabyte of power from 
sixteen 65K RAM boards. 

And, to control all this, the IMSAI 
Intelligent Memory Manager (IMM), the 
super control board. 

You can write protect blocks through- 
out the full megabyte. Or, map in 16K blocks. 

Plus, preset 16 mapping configurations 
with protect for high speed transfer or rapid 
change. 

All interrupts are fully vectored, and 
there's an interrupt if an attempt is made to 
write into protected memory. 

There's even a real "time of day" clock. 

65K, 32K and 16K RAM 
Boards 

Until today, the most memory you could 
plug into a single slot was 16K. 



Now, IMSAI presents memory boards 
in astonishing multiples of sixteen: 65K, 
32K and 16K low power, dynamic RAM 
Boards. They can be used in any S- 100 bus 
computer individually or in combination 
to form conventional systems up to 65 K 
bytes. 

Every board is fast. With "hidden 
refresh" and no "wait state." 

The Complete Megabyte 
Microcomputer System 

The IMSAI Megabyte Micro™ is only part 
of the story. The full system can include 
dual floppy disks, terminals, plotters, 
printers and tape cassettes. 

IMSAI also offers the finest high level 
and peripheral software available. Paper 
tape and Tape Cassette I/O and super Disk 
Operating Systems. Plus, BASIC and Disk 
BASIC with more high level languages 
coming. 

Until today, the microcomputer's 
potential was just something you talked 
about. 

Now, you can put it to work. Powerfully. 



GENTLEMEN: 

I'm power hungry! 

□ Send 65K RAM Board Kit $2599 fj Assembled $3899 
] Send 32K RAM Board Kit $749 1 Assembled $1099 
] Send 16K RAM Board Kit $449 ] Assembled $679 

] Send IMM ROM Control Kit $299 fj Assembled $399 

□ Send IMM EROM Control Kit $499 fj Assembled $699 

□ Send full catalog $1.00 

Check/MO enclosed. Amt. $ 

Charge my: fj BAC Q M /C 



Exp. Date:- 



Sig. 



□ Send name of my nearest IMSAI dealer 
Name 



Company 
Address 



Title 



City 



State/Zip 




® 



M 

IMSAI Manufacturing Corporation 
14860 Wicks Blvd. 
San Leandro, CA 94577 
(415)483-2093 TWX 910-366-7287 




Powerful in computing muscle, yet 

small in physical size, the Altair tm 680b offers many 

special features at an affordable price. Based 

on the 6800 microprocessor, the 680b comes with IK 

of static RAM, Serial I/O port, PROM monitor and 

provisions for IK of PROM as standard components. 

Its good thinking, when you're interested in making a 

modest investment on a highly reliable computer, 

to consider the Altair 680b. 

Our PROM monitor eliminates the necessity for toggling 

front panel switches to load 

bootstraps or manipulate 

memory contents. Only a 

terminal and programming 

language are required for 

complete system operation. 

With Altair System software — 

Altair 680 BASIC, assembler 

and text editor— you may 

begin problem solving 

immediately with ease. 

By adding the 680b-MB 
Expander card, many options 
are currently available: 
:: 16K Static Memory Board- 
Increase your system memory 
with 16K bytes of fast access 
(215 ns), low power (5 watts 
per board) static RAM. 680 
BASIC and assembler/text 




editor are included free with purchase. 

^Process Control Interface -A PC card that uses optically 
isolated inputs and relay outputs that transmit sensory 
information to and control signals from the computer. A 
diverse world of control applications is opened up with 
the Altair 680b-PCI. 

-Universal Input/Output Board -If your I/O needs exceed 
the serial port already on the main board, augment your 
I/O channels with the 680b-UI/O. By implementing the 
optional serial port and two parallel ports, you can simul- 

taneously interface to four 

terminals. 

*New Addition — Kansas City 
Audio Cassette Interface — 
Use the 680b-KCACR to inter- 
face your Altair 680b with an 
audio cassette recorder for 
inexpensive mass storage of 
programming languages, pro- 
grams and data. 

Available in either full front 
panel or turnkey models, the 
Altair 680b presents many 
computing capabilities at a 
low cost— without skimping 
on performance. See it today 
at your local Altair Computer 
Center or contact the factory 
for further details. 



e 



DuQi 



Good Thinking. 




2450 Alamo S.E. Albuquerque, New Mexico 8710< 

dealer inquiries invited! 



